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1.0 INTRODUCTION

This volume documents the technical aspects of the ATR Auto-
motive cuntrol system and associated software. The information contained
herein is an adited presentation of Southwest Research Institute's Final

Report on the Control System Design for the Automotive Test Rig (AIR)

Vehicle (SwRI-8284), December 1985. The repori was prepared by Messrs.

Gary L. Stecklein and Benjamin A, Treickel of the Department of Engine

and Vehicle Research, Southwest Research Institute, San Antonio, Texas.
This volume addresses the control system design (hardware

and software), auxiliary components (Terra Computer and Miltope Recorder),

and transmission testing. Appendix A presents the detailed control system

software Tisting and Appendix B provides details of the control circuits.




2.0 ATR CONTROL SYSTEM DESCRIPTION

Table 2.0-1 provides a 1isting of all of the operator input and
vehicle feedback signais, and control signals used in the ATR vehicle. This
table also indicates the pin number where these signals originate or terminate
on the SC-1 computer. These devices can be categorized into the following
major types:
Analog-In Signals
Frequency-In Signals
Digital Input Signals
Pulse Width Modulated (PHM) Output Signals
Digital Output Signals

© 0o O O o

These signals are discussed according to their category in the following
section.

2.1 SC-1 COMPUTER INPUT SIGNALS
2.1.1 Operator Input Controls

The operatar input signal devices consist of the steering
mechanism, accelerator pedal, brake pedal, transmission selector, mode
selector, and gear selector. Analog signals are provided by the steering,
accelerator and brake devices. These signals are gencrated by potentiometers
mounted in each of these devices. The input device displacement-to-signal
generation-to-computer software integer value relationships are presented in
Figures 2.1-1, 2.1-2 and 2.1-3 for these devices.

The mode selector, transmission selector, and gear selector
provide digital input signals to the computer. Each device is mechanically
interlocked so that only one input signal can be obtained. These signals are
received by the SC-1 computer through a Parailel I/C card on card J18.

2.1.2 Speed Feedback Signails

Rotational speed feedback sfgnals are cbtained from the engine,
the hydrostatic land drive motors, the spruckets, and the waterjet motors.
These signals are used in the software to make power and performance calcula-
tions as well as during shifting operations where these speed signals are used
to synchronize motor-to-ciutch speeds.

These speeds are obtained through Frequency to Digital (F/D)
converters, In principle these converters determine the number of internal

2.1




Tabie 2.0-1. Input/Output Signat Listing by Pin Number for the SC-1 Computer
J7 Pulse Width Modulated (PWM) Output Signal
Pl Desired Low Clutch Valve Voltage {DLCVV)
P2 Desired High Clutch Valve Voltage (DHCVY)
P3  Desired Engine Speed (DES)
P4
P5 Ground
J8 Pulse Width Modulated (PWM) Output Signal
Pl Port Forward Transmission Vilve Vol tage (PFTVV)
P2 Starboard Forward Transmission Valve Voltage (SFTVV)
P3 Port Aft Transmission Valve Voltage (PATVV)
Pa Starhoard Aft Transmission Valve Vonltage (SATVV)
P5 Ground
J9 Digital to Analog Converter
P1 Read Engine Speed (RES)
P4  Read Port Motor Speed (RPMS)
P5 Read Starboard Motor Speed {RSMS3)
P9 Computer Ground
P10  Read Port Sprocket Speed (RPSS)
P11  Read Starbcard Sprocket Speed (RSSS)
J1 Frequency to Digital (F/D) Converter
P11  Ground
P16 Input Actual Port Motor Speed (IAPMSP)
P17  Input Actual Starboard Motor Speed (IASMSP)
P18 Input Actual Port Sprocket Speed (iAPSSP)
P19  Input Actual Starboard Sprocket Speed {IASSSP)

2.2




Table 2.0-1.  Input/Gutput Signal Listing b{ Pin Number for the SC-1 Computer
(Continued

Jiz Frequency to Digital {F/D) Converter
P11 Ground
P16 Input Actual Port Waterjet speed (IAPWSP)
P17  Input Actual Starboard Waterjet Speed (TASWSP)
P18  Input Actual Engine Speed (IAENSP)
P19

J13 Analog to Digital (A/D Converter
Pi Input Desired High Motor Speed { IDHMSP )
p2 Input Desired High Motor Speed Ratio {IDHMSR)
P3 Input Desired Turn Ratio (IDTRNR)
P4 Input Port Bucket Angle ( TAPBCN)
PS Input Starboard Bucket Angle ( TASBCN)

P6

P7

P8

P9 Ground
P10  Ground
Pil  Ground
P12 Ground
P13  Ground
P14  Ground
P15 Ground
P16  Ground

P17 Computer Ground

Ji4 Analog to Digital (A/D) Converter
P1  Inpui Port Forward Motor Pressure [ TPFMPR)
P2 Input Starboard Forward Motor Pressure (1SFMPR)
P3  Input Port Aft Motor Pressure { IPAMPR)
P4 Input Starboard Aft Motor Pressure {ISAMPR)
P5 Input Port Hydraulic 0i1 Temperature { IPHOTH)

2.3




% L Table 2.0-1. Input/Qutput Signal Listing by Pin Number for the SC-1 Computer
% {Continued)

Po Input Starboard Hydrautlic 011 Temperature (ISHOTH)
®7 Input Engine Coolant Temperature (1ENCTM)

; P8
P9 Ground
P10  Ground
. P1l Ground
? P12 Ground
P13 Ground
: P14  Ground
3 P15  Ground
P16 Ground

P17 Computer Ground
! P18  Computer Ground

J15 Analog to Digital (Aux Analog In} (Required Separate Conrector on SC-1
Computer Enclosure)
Pl
p2
P3
P4
P5
P6
P7
P8
P9 Ground
o P10 Ground
P11  Ground
P12 Ground
P13  Ground
P14 Ground

i
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(Continued

Table 2.0-1.  Input/Output Signal Listing b{ Pin Number for the SC-1 Computer

P15
P16
P17
P18

16
P1
P18
P17
P16
P15
P14
P13
P12
P11
P10
P9
P8
P
P6
PS
P4
P3
P2
p2c
P28
P27
P26
P25
P24
P23
P22

Ground
Ground
Computer Ground
Computer Ground

Parallel 1/0 (Switch Closures to Ground)

Clamp (+24)

Desired Suspension Up Valve Status

Tesired Suspension Down Valve Status

Desired Secondary Cooling Fan 4 gpm Valve Status
Desired Secondary Cooling Fan 8 gpm Valve Status
Desired Electric Bilge Pump Activation

Desired Starboard Bucket Cocunterclockwise Valve Status
Desired Starboard Bucket Clockwise Valve Status
Clamp (+24)

Clamp (+24)

Low Brake and Clutch Lube Pressure Switch Status
Low Brake Release Pressuve Switch Status

Low Brake Supply Pressure Switch Status

Low Port Charge Pump Pressure Switch Status

Low Starboard Charge Pump Pressure Switch Status
Hydraulic Filter By-Pass Switch Status

Port 1 Suspension Component Switch Status

2.5
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Table 2.0-1.  Input/Output Signal Listing by Pin Number for the SC-1 Computer

P21
P19
P25
P36
P35
P34
P33
P32
P31
P30
P37

J17
Pl
P18
P17
P16
P15
P14
P13
P12
P11
P10
P9
P8
P7
P6
P5
P4
P3
P2

{Continued)

Port 2 Suspension Component Switch Status
Port 3 Suspension Component Switch Status
Cathode Signal Return

Port 4 Suspension Component Switch Status
Port 5 Suspension Compenent Switch Status
Low Suspension System Supply Pressure

Signal Peturn for Computer

Parallel 1/0 (Switch Ciosure to Ground)
Clamp (+24)

Desired Primary Cooling Fan on Valve Status
Desired Primary Cooling Fan Stop Valve Status
Desired Secondary Grill Open Valve Status
Desired Seawater Pump Activation

Desired Waterjet By-Pass Valve Status

Desired Waterjet No By-Pas Valve Status
Clamp (+24)

2.6
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Table 2.0-1.  Input/Output Signal Listing { Pin Number for the SC-1 Computer

P20
P28
p2i
P26
P25
P24
P19
P29
P36
P35
P34
P33
P3z
P30
P37

J18
P1
P18
P17
Pl6
P15
Pl4
P13
piz
P11
ri0
P9
P8
P7
PO
P5

(Continued

(Clamp (+24)

Starboard 1 Suspension Component Switch Status
Starboard 2 Suspension Component Switch Status
Starboard 3 Suspension Component Switch Status
Starboard 4 Suspension Component Switch Status
Starboard 5 Suspension Component Switch Status

Cathode Signal Return

Low Vehicle System Voltage Switch Status
Low Control System Voltage Switch Status
High vehicle System voltage Switch Status
High Control System Voltage Switch Status
Primary Grill Closed Switch Status

Signal Return for Computer

paraliel 1/0 (Positive Voltage to Card)

Clamp {+24)

Desired Motor No By-Pass Valve Status

Desired Port Bucket Counterclockwise Valve Status
Desired Port Bucket Clockwise Valve Status
Desired Primary Grill Closure Valve Status
Desired Primary Grill Open Valve Status

Desired Hydraulic Bilge Pump Valve Activation
Desired Hydraulic By-Pass Valve Status

Desired Motor By-Pass Valve Status

~na\

Clamp (+24)
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Table 2.0-1.

P4
P3

P2

P20
P28
p27
P26
P25
P24
P23
P22
P2l
P19
P29
P36
P35
P34
P33
P32
P31
P30
P37

Jal

Jze

Input/Output Signal Listing by Pin Number for the SC-1 Computer
(Continued)

Clamp (+24)

Aft Electric Bilge Pump Activation Status
Seawater Pump Activation Status

Hydraul ic Bilge Pump Valve Activation Status

Forward
Desired
Desired
Desired
Desired
Desired
Cathode
Desired
Desired
Desired
Desired

Electric Biige Pump Activation Status
High Gear Selector Switch Status

Low Gear Selector Switch Status
Seaborne Mode Seltector Switch Status
Transition Mode Selector Switch Status
Landborne Mode Selector Switch Status
Signal Return

Drive Selector Switch Status

Neutral Selector Switch Status
Reverse Selector Switch Status

Park Selector Switch Status

Fire Sensed Switch Status
Low Scavenge Pump Pressure Switch Status

Signal Return for Computer

Not Used

+24

w3

(@]

Pwr Rtn
Ground
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Table 2.0-1. Irput/Output Signal Listing by Pin Number for the SC-1 Computer

Jal

J24

Jeas
P1
P2
P3
P4
P5
P6
P?
P8
P9
P10
Pl1
PiZ
P13
P14
P15
P16
P17
P18
P19

- P20
P21
P2z
p23
P24

{Continued
Not Used

Not Used

+24

High Level Qutput (Forward Electric Bilge Pump Activation)
Low Level Input

+24

High Level Qutput (Aft Electric Bilge Pump Activation)
Low Level Input

+24

Righ Level OQutput (Suspension Down Valve Activation)
Low Level Input

+24

High Level OQutput (Suspension Up valve Activation)
Low Level Input

+24

High Level Qutput

Low Level Input

+24

High Level Qutput

Low Level Input

+24

High Level Qutput

Low Level Input

+24

High Level Qutput

Low Level Input

2.9
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Table 2.0-1.  Input/Output Signal Listing by Pin Number for the SC-1 Computer

J26
P1
P2
P3
P4
p5
P6
P?
P8
P9
P10
P11
P12
P13
P14
P15
P16
P17

P18
P19
P20
3
P22
pa3
P24

{ Continued)

+24

PWM Qutput (Desired Low Clutch Valve Voltage (DCLVV))

PWM Input from J7-1

+24

PKM Qutput (Desired High Clutch Valve Voltage (DCLVV))

PWM Input from J7-2

+24

PWM Qutput (Output Desired Engine Speed (DES))

PWM Input from J7-3

+24

PWM Output

PWM Input from J7-4

+24

PWM OQutput (Desired Port Forward Transmission Valve Voltage (DPFTYV))
PWM Input from J8-1

+24 .

PUM Output (Desired Starboard Forward Transmission VYalve Vaoltage
(DSFTVV)

PWM Input from J8-2

+24

PWM Qutput {Desired Port Aft Transmission Valve Voltage (DPATVV))

PWM Input from J8-3

+24

PWM Output (Desired Starboard Aft Transmission Valve Voltage (DSATVV))
PWM Input from J8-4

L ae
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Table 2.0-1.

[

P10
Pil
P12
P13
Pi4
P15
P16
P17
P13
P19
P20
P21
p22
P23
p24
P25

+5V
+5¥
Reset Switch Lead
Reset Switch Lead

Input/OQutput Signal Listing b

{Continued

{Spring Loaded Normally Open)

2.1

Pin Number for the SC-1 Computer
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Table 2.0-1. Input/Qutput Signal Listing by Pin Number for the SC-1 Computer (\
(Continued) i

P5

P6

P7 Sig Ret
P8

P9

P10

P11

P12

13 |
Pl4
P15 s
P16

P17

P18

P19

P20

P2l

P22

p23  +15Y
P24  Pwr Rtn
P25  -15V

e

el

PR

J29
P A 24V
B Pwr Rtn
C Ground

2.12




DESIRED TURN RATIO (DTR)
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Steering Mechaniam Displacement (Degr ees)

Pot Rotation: degrees = Steering Mechanism Rotation: degrees +32.48
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Figure 2.1-1 Steering Mechanism Displacement
Signal Relationships

2.13




Desired High Motor Speed ¢DHMS)
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Figure 2.1-2 Accelerator Pedal Displacement
Signal Relationships
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Desired High Motor Speed Ratio (DHMSR)
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Figure 2.1-3 Brake Pedal Displacement
Signal Relaticonships
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clock counts {from an internal clock that pulses at a rate of 5.1177 x 105
counts/sec) that occur between the passage of gear teeth., This provides a
direct period of measurement of the gear tooth passage which can be directly
converted to rotational speed. Figures 2.1-4, -5, -6 and -7 present the
relationships between speed and computer-integer value for the engine, land
drive motors, sprockets and waterjet motors, respectively.
2.1.3 Waterjet Bucket Angle Signals

Ahfle in the transition or seaborne mode of operation, the
waterjet buckets are rotated to generate turning forces. The steering
mechanism displacment dictates the desired waterjet bucket rotation angle.
Each waterjet bucket position is individually monitored to determine if it
should be rotated clockwise, counterclockwise, or 1{f 1{ts position is
satisfactory. Feedback signals or the actual wacerjet bucket position are
used for this analysis. Figures 2.1-8 and -9 provide the port starboard
waterjet bucket angle-to-compuier software integer value relationships.
2.1.4 Hydrostatic Transmission Pressure Signals

Hydrostatic transmission feedback signals are used to determine
the torques on the hydrostatic motors and power requirements during transition
and sezborne operation. Current loop pressure transmitters are used for this
appiication which have a 10,000 psi working pressure rating. The pressure-
to-computer integer relationship for these devices 1s presented in Figure
2.1-10.
2.1.5 Working Fluid Temperature Signals

During vehicle operation, the port and starbord hydraulic oil
temperatures and engine coolant temperatuie are continuously monitored to
determine when the various cooling fans should be activated and when
over-temperature conditions exist. Resistance thermometer devices (RTDs) are
used in this application in combination with current loop transmitiers which
convert the low level RTD voitage signal to a current signal. Figure 2.1-11
relates the RTD output current signal-to-computer software integer value
relationships.
2.1.6 Digital Input Signals

The digital input signals listed in Table 2.0-1 consist of two
major types which can be thought of as either switch signal closing to gre
or a switch signal closing to a voltage source. The input signals associu
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Actusl Engine Speed (ACEN3P)
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Figure 2.1-4 Engine Speed Signal Relationships
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Actual Port Motor Speed (APMSP)
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Figure 2.1-5
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Land Drive Motor Speed
Signal Relationships
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Accual Port Spro~kac Speed (APSSP)
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Figure 2.1-6 Sprocket Speed Signal Relationships
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’g Actual Port Waterjet Speed (AWSP)
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Figure 2.1-7 Waterjet Speed Signal pelationships
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Actual Port Buckst Angle (APBCAP)
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Figure 2.1-8 Port B :ket Angle Signal Relationships
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Figure 2.1-9 Starboard Bucket ..ngle
Signal Relationships
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Port Aft Motor Pressure
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Figure 2.1-10 Hydrostatic Pressure Signal Relationships
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Figure 2.1-11 Temperature Signal Relationships
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with the J16 and J17 paraliel 1/0 cards are switch closures to ground, while
the input signals associated with J18 are switch closures to a voltage supply.
For switch closures to ground, the computer parallel I/0 cards (Digital
In/Digital Out) cards wust provide the power necessary to provide a signal
when the switch is closed to ground indicating an error conditfon. In this
case the parallel I/0 card acts as a current source. When the switch is
closed to a voltage source indicating an error condition, however, the
parallel 1/0 card must act as a current sink. Figures 2.1-12 and -13 provide
electrical schematics of these two signal types and their connection to the
paraliel I/0 card.

2.2 SC-1 Computer Qutput Signals

2.2.1 Digital Output Sfgnais

The digital output signals generated by the computer are
presented in Table 2.0-1 on [/0 cards J16-J18. For all of these signals the
parallel /0 card acts like a current sink. Since all of the digital output
signals are driving high power level inductive devices, a reiay circuit is
provided to allow the low level computer signal to energize the motor or valve
solenoid inductive devices. A typical schematic for these circuits is shown
in Figure 2.2-1.

2.2.2 Pulse Width Modulated (PWM) Output Signals

PWK signals are provided to drive the transmissior control
valves, clutch control valves, and engine governor controller. These s gnals
are generated at a low voltage value, +5V, in the microcomputer 1/0 chassis
and are upgraded to the +24V signal lYevel and 1.0 amp power level through the
use of bipolar junction transistor driver circuits also housed within the I1/0
chassis.

These sig als are all operated with a fixed frequency of 300 hz
and duty cycles variable between 0.0 and 100.0 percent, This yields average
voltage levels variable between 0.0 and 24.0 volts.

2.3 SC~-1 Computer Description

An outline drawing of the computer illustrating the location of
the varfous I/0 functions (F/A, A/D, D/A, PWM, an Parallel 1/0) is gresented
as Figure 2.3-1, This figure can be compared to the signal listing provided
as Table 2.0-1 to obtain a visual 1indication of where the input and output
signals will be received and transmitted by the computer.
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The SC-1 uses the 5 MHz Intel 8086 central processing unrit in
unison with the Intel 8087 math processor and 8089 Input/Output processor, all
very large-scale integration (V¥LSI) processors. All reside on the system's
local bus. A block diagram of the computer is shown in Figure 2.3-2 and Table
2.3-1 summarizes the SC-1's general specifications.

In its current configuration, the SC-1 uses a tri-processor
configuration to provide increzsed throughput. Using the 8086's pipelined
architecture, a great amount of parallel processing can be achieved. The 8087
is a purely numeric processor and can execute some numerical instructions 500
times faster than those instructions emulated from an 8086.

The Intel 8089 is a dedicated I/0 processor. It communicates
with an I/0 expander unit which houses A/D, DB/A and F/V converters, and a
paraliel 1/0 board. The 8089 reads vehicle inputs at the I/0 expander and
places them in main memory where the applications program can process them.
It also reads a block of data from memory which represents control outputs and
sends them to the I/0 expander.

The SC/1 has three subsystems of memory. First, there is a 128K
bubble memory unit to store the monitor and application programs. Second,
there are also 2K bytes of static RAM for use as a system stack. Llast, for
main memory, there are 128K bytes of fault tolerant dynamic RAM. This DRAM
provides single-bit failure detect/correct and multi-bit failure detect for
the main memory.

To further mitigate the effects of a momentary software failure,
a watchdog timer is provided in the circuit. The timer receives a signal
every 100 msec from the software. If for some reason the software "leow  wp®,
a hardware reset {s finitiated and the program reboots from PROM. Execution
restarts with a fresh copy of the software without the operator's inter-
vention. A checksum over the application program provides a secondary
verification. The checksum {is computed every 100 msec. This checksum is
compared to the original value sorted fn PROM, If there 15 a dfscrepancy, the
program has been inadvertentiy changed. Therefore, a hardware rest and soft-
ware reload is initiated.

The SC-1's performance has been validated through many different
envirenmental tests to make it acceptable to military and commercial applica-
tions. It has operated successfully through vibration tests to warrant use on
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Tabie 2.3-1 General Specifications for SC-1 Computer

Confiquraticn
8086/80C7/8089 triprocessor on local bus

Word Size
Instructions: 8, 16, 24 or 32 bits
Data: 8, 16 bits (single word = 16 bits)

Cycle Time
Basic fnstruction cycie: 0.8 s (instruction not in queue)

Memory Capacity

Onboard Bubble: 128K bytes (expandable to 256K)
Onboard DRAM: 128K bytes {error correcting single-bit detect/
) correct; multi-bit detect)

Onboard SRAM: 2K bytes

1/0 Capacity

Parallel: 48 lines programmable (8255s), using two parallel inter-
face adapters (equipped with LS1 controller to emulate
18M-360 I/0 channel handshaking).

DMA: Two 16-bit DMA ports, at 1M-bytes max transfer rate

Serial: RS-232 port, controlled by USART for both standard
asynchronous or syncircnous (8251A) communications

Interrupts

Two 8-input priority interrupt controllers (15 hardware vectored
interrupt lines available). Software configured for input priori-
ties and mode (8259As).

Timer

Two timers, each equipped with three 16-bit interval timers. (Timer
outputs available as interrupt inputs.) Software configured for mode
and rate (8253s).

Power Consumption
20

Weight
9.38 1b
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any application. The SC-1 can operate in a pure vacuum and i{n the temperature
range of -40° to +80°C. All power is dissipated through the base plste; no
fan 1s required., The micro also has proven electromagnetic compatibiitty.

2.4 CONTROL SYSTEM HARDWARE CONFIGURATION

The hardware of the overall control system is fllustrated in
Figure 2.4-1. The system consists of the 5C-1 Computer, the Milltope
Recorder, the Terra computer, junction boxes 1, 2, and 3, and the intercon-
necting wiring.

Southwest Research Institute Drawing Mo. Al0048 shows the main
power, ground, and shielding electrical schematic within Junction Box 1.
Hydrauiic, automotive, and control system power and ground a.e received
through connectors J42-J44 of Junction Box 1. From these connections, the
power and ground sources are distributed within Junction Box 1 via Deutsch
connectors,

Appendix B of this report presents individual circuilt schematics
for all of the signals presented in Table 2.0-1. These schematics have been
orepared as a design and diagnostics afd for the system checkout and field
diagnostics. The power, ground, and shielding portions of these individual
circuit diagrams sre developed to the point where the cornect with the
distribution hardware presented in Figure 2.3-1. This must be noted when
reviewing each individual circuit.

A completed set of electrical schematics and stick-11ipe drawings
are provided under separate cover. These drawings include the following:

0 Computer to computer encliosure interconnections

o Computer enclosures to Junction Box 1, and Terra computer,

and Miltope recorder interconnections

o Junction Box 1 Schematic, Dwg. No. A10048

o Junctions Box 1 to engine compartment sensors and actuators,

and to Junction Boxes 2 and 3 intercennections

Junction Box 2 Schematic

Junction Box 2 to aft vehicle drivetrain sensor and actuator
interconnections

Junction Box 3

o Junction Box 3 to mid-vehicle drivetrain sensor and actuator

interconnections.
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3.0 ATR SOF TWARE DESCRIPTION
3.1 ATR SOFTWARE QVEKVIEW AND FLOWCHART
The software for the ATR is divided into five parts as follows:
o Initialization #

MAIN Program
Input/Conversion Subroutines
Calculation Subroutines
OQutput Subroutines

o o O ¢

The overall structure cf the ATR software is designed o avoid recursive
subroutine calls, GOTO's, and bit tests {where the rasult is not obvious)
through the use of logical variables (.TRUE. .FALSE.). In addition, logical
variables are used in the MAIN program structure to reference when subroutines
such as SHIFT and CHOMP have been called.
Figure 3.1-1 provides thc main flowchart for the ATR program. J
tach of the program segments are idnividually described in the following
( sections,
3.1.1 Initialization ‘
The function of the initialization section 1s to set all error '
flags to .FALSE., configure the vehicle to the transition mode and to suppress
the display of error messages until the vehicle is operating.
Called from: Nowhere (part of ATR MAIN program)
Called when: Vehicle is first started or when it is determined

that the vehicle's engine has stopped running.

Sequence of Events

When power is first turned on or the engine has stopped running:
Set error flags to .FALSE.
Set all other variables to initial values.

When the engine has started:
Turn off hydraulic by-pass valve.
Qutput standard wait message.
Configure vehicle to transition mode.

( Wait 30 seconds for the suspension to extend.
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Figure 3.1-1 Main Flow Chart For ATR Program
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3.1.2 MAIN

The ATR MAIN program functions as a driver for the subroutines
contained within the ATR main loop. The ATR main toop 1s defined as those
subroutines contained within the input/conversion, calculation, and output
sections of the program.

Called from: Nowhere (starts execution when the vehicic is

started)
Cailed when: The SC-1 is turned on

Sequence of Events
Call SEGMT.
Call SENGER.
Call SEVOS. i
Call SEASA. J
Call ANLGIN.
Call FREQIN. J

Are we presently shifting? Yes, Call SHIFT.

Is a shift Requested? Yes, Call SHIFT.

Has CHOMP set a timer delay? VYes, if delay finished call CHOMP.
Are we presently changing modes? Yes, Call CHOMP.

Is a mode change requested? VYes, Call CHOMP.

Did CHOMP Call SHIFT? Yes, continue at the output section.

Call DEMOS.

Is the vehicle in drive or reverse? Yes, Call TREP. {

Call ECAN. P
Is the vehicle in drive or reverse? Yes, call ANTSTL.
Call PWMOUT. {

Cfue1Y CDROLTY
VAl LRRVUVIe

Is the engine still running? Yes, loop back to Call SEGMT.

No, loop back to initialfzation,
3.133 Input/Conversion Subroutines

These subroutines have the task of decoding and error checking
the digital fnputs 1n the SEGMT, SENGER, SEVOS, and SESEA subroutines, And
cunverting to engineering units and error checking the analog inputs in the
ANLGIN and FREQIN subroutines.




3.1.3.1 Subroutine SEGMT
The subroutine SEGMT (Set, Error check, Gear, Mode, Transmis-
sion) is used to set and error check the variables associated with the gear
selector switches, the mode selector <vitches, and the transmission selector *
switches.
Called from: MAIN
Called when: Each time through the loop ?

Sequence of Events
Get from Common DIGIN{3)

Select from DIGIN(3) the bits to he checked for the Mode 4
Switches and plac: the bits into TLTS.
Select from DIGIN(3) the bits to be checked for the Transmission ¥

Switches and place the bits into TPNRD
Select from DIRIN(3) the bits to be checked for the Gear
" Switches and place the bits into TOGS J
(:_ Check to see if the Mode selector is in LAND, or TRNSTN, or SEA.
if Mode Selector is not in one of these positions then set the
Mode Selector Switch Failure (MSSF) error flag to .TRUE.
Set a default value equal to Transition wmode of operation.
Check to see of the transmission selector is in PARK or NTRAL or
REVRSE or DRIVE.
If the Transmission Selector is not in onz of tlese positions
then set the Transmission Selector Switck Faiiure (TSSF) error
flag to .TRUE.
Set a default value of GRIVE.
Check to see if Gear Selector is in either HIGH or LOW.
If Gear Selector 1s not in one of these positions then set the
Gear Selector Switch Failure (GSSF) error flag to .TRUE.

3.1.3.2 Subroutine SENGER
The subroutine SENGER (Set ENGine ERrors) is used is used to
' check for failures in the vehicle's oil, hydraulic, and coolant systems.
( Called “rom: MAIN
| Called when: Each time through loop

i
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Sequence of Events

Get from common (DIGIN(1).

Have SBITS select the bits associated with the following
variables and place them in the variable TEST.
High Engine 0i1 Temperature Switch Status
Low Brake and Clutch Lube Pressure Switch Status
Low Brake Release Pressure Switch Status
Low Brake Supply Pressure Switch Status
l.ow Port Charge Pump Pressure Switch Status
Hydraulic Filter By-Pass Switch Status
Low Starboard Charge Pump Pressure Switch Status

Are any of the error bits .TRUE.?
If the answer is “ then do not set the individual error

no
flags.

If the answer 1s “"yes" then set the individual error flags to
their present values {.TRUE. or .FALSE.).

Set Low Brake and Clutch Lube Pressure Switch Failure (LBCLSF)
error flag to present value,

Set Low Brake Release Pressure Switch Faiiure (LBRPSF) error

fiag to present value.

Set Low Brake Supply Pressure Switch Failure {LBSPSF) error flag
to present value.

Set Hydraulic Filter By-PAss Switch Failure (HFBPSF) ervror flag
to present valtue.

Set Low Starboard Charge Pump Pressure Switch Failure {LSCPSF)

error flag to present value.

Ge from common DIGIN(Z2).

Low Engine 011 Prassure Switch Status

Low Port Hydraulic 011 Level Switch Status

Low Starboard Hydraulic Qi1 Level Switch Status

Are any of the error bits .TRUE.?

If the answer is "no" then do not set the individual error flags.

If the answer is "yes" then set the individual error flags to
their present values (.TRUE. or .FALSE.).

w
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3.1.3.3

Set Low Engine 0i1 Pressure Switch Faflure (LEOPSF) error flag
to present value.

Set Low Port Hydraulic Qi1 Level Switch Failure (LPHLSF) error
flag to present value.

Set Low Starboard Hydraulic 011 Level Switch Failure (LSHLSF}
error flag to present value.

Have SBITS select the bits associated with the following
variables and place them in the variable TEST.

Low Scavenge Pump Pressure Status

Fire Sensed Switch Status

Set Low Scavenge Pump Pressure Failure (LSPPSF) error flag to
present value.

Set Fire Sensed Switch Failure (FIRESF) ervor flag to present
value.

If FIRESF .TRUE , close primary and secondary grills; turn off
all fans.

Subroutine SEV0OS
The SEY0S (Set Errors for V0ltage and Suspension) subroutine

checks for the failure of prot and starboard suspension component., along with
checking for vehicle and control systems over or under voltages.

Called from: MAIN
Called when: Each time through loop

Sequence of Events
Get from common DIGIN(1).
Have SBITS select the bits associated with the following
variabies and place them in the variabie TRPORT.

Port 1 Suspension Component Switch Status
Port 2 Suspension Component Switch status
Port 3 Suspension Component Switch Status
Port 4 Suspension Component Switch Status
Port 5 Suspension Component Switch Status

3.6
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Get from common DIGIN{2).

Have SBITS select the bits associated with the following
variables and place them in the variable TSTREBD.

Starboard 1 Suspension Component Switch Status

Starboard 2 Suspension Component Switch Status

Starboard 3 Suspension Component Switch Status

Starboard 4 Suspension Component Switch Status

Starboard £ Suspension Cowponent Switch Status

Low Vehicle System Voltage Switch Status

Low Control System Voltage Switch Status

High Vehicle System Voltage Switch Status

High Contro! System Voltage Switch Status

Are there any .TRUE. error bits in the variable TPORT?
[f the answer i% "no" then do not set the individual error
flags to their present values {.TRUE. or .FALSE.).

Set Port 1 Suspension Component Switch Failure (P1SCSF) error
flag to present value.

Set Port 2 Suspension Component Switch Failure (P2SCSF) error
flag to present value.

Set Port 3 Suspension Component Switch Failure (P3ISCSF) error
flag to present value.

Set Port 4 Suspension Companent Switch Failure (P4SCSF) error
flag to present value.

Set Port 5 Suspension Component Switch Failure (P5SCSF) error

flag to present value,

Arc there any _TRUE. error bits in the variable TPORT?

If the answer is "no" then do not set the individual error flags.

If the answer is "yes" then set the individual error flags to
theiv present values (.TRUE. or .FALSE.).

Set Starboard 1 Suspension Component Switch Faflure (S1SCSF)
error flag to present vatue.
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3.1.3.4

Set Starboard 2 Suspension Component Switch Failure (S52SCSF)
error flag to present value.

Set Starboard 3 Suspension Component Switch Failure (S3SCSF)
ercor flag to present value.

Set Starboard 4 Suspension Component Switch Failure (S4SCSF)
error flag to present value,

Set Starboard § Suspension Component Switch Failure (S5SCSF)
error flag to present value.

Set Low Vehicle System Voltage Switch Failure (LVSYSF) error
flag to present value.

Set Low Control System Voltage Switch Failure (HVSVSF) errov
flag to present value.

Set High Control System Voltage Switch Failure (HCSVSF) error

flag to present value.

Subroutine SESEA
The subroutine SESEA (SEt SEA/land transition) determines the

status of the bilge pumps, and ramp and griil closures. It also detemmines

when the bilge pumps, vamp, and griil are in the proper position to change the
mode of operation,

Cailed from: MAIN
Called when: Each time through the loop

Sequence of Events
Get DIGIN(3) from common.
Have SBITS select the bits associated with the foliowing
variables and place them in the variable CKPUMP.
AFT Ciscy ump Activation Status

v
L orward Electric 8ilge Pump Activation Status
Hydraulic Bilge Pump Vaive Activation Status

2~ NI
iIC oiige

Get DIGIN(2) from common.
Have SBITS select the bits asscciated with the following
variables and place them in the variable CKRAMP.

3.8
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3.1.3.5

Primary Grill Closed Switch Status
Ramp closed and Latched Switch Status

Set Aft Electric Bilge Pump Activation Status Flag (AEBPSF) to
present value.

Set Seawatar Pump Activation Status Flag (SEWPSF) to present
value.

Set Hydraulic Bilge Pump Valve Activation Status Flag (HBPVSF)
to present value.

Set Forward Electric Bilge Pump Activation Status Flag (FEBPSF)
to present value.

Set Primary Grill Closed Switch Status Flag (PGCSSF) to present
value.

Set Ramp Closed and latched Switch Status Flag (RCLSSF) to
presant value.

Are all pumps on and everything closed and locked?

If the danswer is "yes" set the land to Sea Transition Flag to
LTRUE.

"No" continue.

Are the pumps off and the grill open?

If the answer is "yes" set t e Sea Land Transition Flag to .TRUE.

“No" continue.

Subroutine ANLGIN

The subroutine ANLGIN (ANaLoG INputs) converts the analog

signals from the steering, brakes, accelerator, waterjet bucket positions, and
pressure transducers. In addition, ANLGIN sets the error flags associated

with these signals and generates default values as needed.

Called from: MAIN
Called when: Each time through the Toop

Sequence of Events
Convert port and starboard bucket angles on error default:
fdegrees
Convert desired high motor speed on error high defauit: present
value

3.9
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Convert desired high motor speed on error low default: @ rpn
Convert high motor speed ratio (brake pedal) on error default:
@(brakas fully applied)
Convert desired turn ratio on error default: 1 (straight ahead)
Conver motor pressures on error high default: present value
Convert motor pressures on error low default: 3000 psi (1b/1n2)
Convert engine coolant temperature on error default: 240°F
Convert hydrauiic 0i1 temperatures on error default: 240°F

3.1.3.6 Subroutine FREQIN

The subroutine FREQIN (FREQuency INputs) converts the frequency
signals from the engine, motor, sprocket, and waterjet magnetic pickups. In
addition, FREQIN sets error flags associated with these signals and generates
defauit values as needed.

Called from: MAIN

Called when: Each time through the loop }

Sequence of Events

Convert, engine, motor sprocket, and wateriet speeds,

Check for engine mag pickup faiiure,

Check for motor ond sprocket and waterjet failures only when in
drie or reverse.

Check for motor and sprocket failurs only when in land or
transition modes.

Chgck for waterjet failures only when in transition or seaborne
modes.

On error default value for motor failures is derived from
sprocket speeds.

On error defalt value for sprocket failures is derived from

motor speeds.
On error default value for waterjets in transition mode is from

e

motor speeds.
On error default value for waterjets in seaborne mode is from i
either port or starboard waterjet. i
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3.1.4 Calculation Subroutines

These subroutines control the vehicle, such as handling mode
changes (CHOMP), or for calculating values, suc:.. as total required engine
power (TREP). The subroutines use the converted values from the input/
conversion subroutines as well as any error or status flags deemed necessary.
3.1.4.1 Subroutine SHIFT

The subroutine SHIFT determines when a change in final drie gear
ratios is allowablc and when allowable, performs the shifting sequence.

CaVled from: MAIN or CHOMP

Called when: Present Final Orive Gear Clutch does not equal

Desired Final Drive Gear Clutch
3.1.4.2 Subroutine CHOMP

The subroutine CHOMP (Change of Operation Mode) determines which
of four mode changes is desired, {Land to Transition, Transition to Sea, etc.)
and then calls the appropriate subroutine to accomplish that specific mode
change.

Called from: MAIN

Called when: o Timer delay is compiete

o In the mode change process
0 A mode change is requested

Sequence of Events

1f PResent Mode Of OPeration (PRMOOP) is equal to LAND and
Present Desired Mode of Operation (PDMOOP) is equal to TRNSTN
or SEA then Present Desired Mode of Operatior must (PDMOOP)
equal TRNSTN.

Is the desired mode change from LAND to TRNSTN?

If the answer dis ‘“yes," c2all subroutine INDTRN (Land to
Transition).

If the answer is "no," is the desired mode change from TRNSTN to

LAND?

If the answer is "yes," call subroutine YRNLND (Transition to
Land).

If the answer is "no," is the desired mode change from SEA to
TRNSTN?
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If the answer is “yes," call subroutine SEATRN (Sea to Transi-

tion).

If the answer is "ne,"” is the desired mode change from TRNSTN to
SEA?

If the answer is "yes" then call subroutine TRNSEA (Transition
to Sea).

If the answer is "no," then Return.

It should be noted that if the subroutine LNDTRN is called, its
point of RETURN ia the CHOMP subroutine is at the check for the Transition to
Land mode change., There is no risk of calling more than one subroutine each
pass through CHOMP because the mode determination, error checking, and cefault
setting has already been accomplished by the subroutine SEGMT. Also, there is
no risk of calling a different mode change subroutine the cecond, third, etc.,
time through CHOMP becanse the Present Desired Mode of (Operation (PDMOOP) is
not updatea until the mode charge is complete. (Remember that CHOMP bases the
decision on which mode chanje subroutine to call on the Present Desired Mnde
of Qperation (PDMOOP).
3.1.4.3 Subroutiae LNDTRN

The subroutine (LaND to TRansitioN) manages to Land to Transi-
tion mode change,

Called from: CHOMP

Called when: Land to transition mode change requested

Sequence of Events

Is the vehicle is high gear? Yes, call SHIFT.

Is the vehicle gning too tast to start the change to TRNSTN mode?

If the answer {is "yes," set the ervor flag to output “MOOCNC
(Mode Of Operation Change No Compiete) - excessive vehicle
speed” message, RETURN.

If the answer s "no," check to see if the ramp is closed and
latched.

If the answer is "no" then Roturn.
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3.1.4.4

1f the answer is "ye." then:

Shut off: Primary cooling fans
Secondary cooling fans
Waterjet by-pass valve

Turn on:  Sea water pump
Aft electric bilge pump
Forward electric bilge pump
Hydraulic bilge pump
Waterjet no by-pass valve

Has the 5-second time delay necesary for the fans to slow down
before grill closure, been executed?

If the answer is “no," set the Time Delay (YDELAY) value for the
main Toop to use, and REYURN.

1f the answer it “yes," close both the primary and secondary
grills,

Lheck the Land to Sea Transition {LSTRNS) flag (set by the
subroutine SESEA) to see i{f the grills arc closed and the
seawater and bilge pumps arc on, and the ramp is closed and
latched,

If LSTRNS is .FALSE., the vehicle is not properly contigured for
the mode change. RETURN.

If LNTRNS is .TRUE. then proceed to finalize the mode change.

Turn on the Mode of Operation Change Complete (MOOPCC) light
{.TRUE.).

Set Present Mode of Dpration (PMOOP) equal to Present Desired
Mode of Qperation (PDMOOP).

Zero the Time DELAY (TDELAY).

RETURN.

Subroutine YRNLND
The subroutine TRNLND (TRansitioN to LaND) manages the Transi-

tion to Land mode change.

Called from: CHOMP
Called when: Transition to land mode change requested
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3.1.4.5

Sequence of Events
Has the 3-second time delay necessary for the grills to -pen
before starting the fans, been executed?
1f the answer is “no," set the Time DELAY (TDELAY) value for the
main loop to use, open the grills, and RETURN.
If the answer is "yes:"
Turn on:  Primary cooling fan
Waterjet by-pass valve
Turn off: Seawater pump
Electric bilge pumps
Hydraulic bilge pump
Waterjet no by-pass valve
Check the Sea to Land Transition Fiag (SLTRNS) (set by the
subrcutine SESEA) to see i¥ the grills are open and the
scawater and bilge pumps are off.
1t SLTRNS is .FALSE., the vehicle is not properly configured for
the mede change. RETURN.
If SLTRNS is .TRUE. then proceed to finalize the mode change.
Turn on the Mode of Uperation Change Complete (MOOPCC) light.
(.TRUE.)
Sct Present Mode of Qperation (PRMOOP) equal to Prescnt Desired
Mode of QOperation (PDMGOP).
Zero the Time DELAY (TDELAY).
RETURN.

Subroutine TRNSEA
The subroutine TRNSEA (TRansitioN to SEA) manages the Transition

to Sea mode change.

Caited from: CHOMP
Called when: Transition to sea mode requested




3.1.4.6

Sequence of Events

Disengage high clutch.

Disengage low clutch,

Turn on: Motor by-pass valve.

Turn off; Motor no by-pass valve.

Has the 5-second delay necessary for the tracks to stop moving,
been executed?

If the answer is "no," set the Time DELAY value for the wain
loop to use, and RETURN.

If the answer 1s “"yes," raise the suspension and finalize the
mode change.

Turn on Mode Of Operation Change Complete 1ight (MOOPCC)(.TRUE.).

Set PResent Mode Of Operation (PRMOOP) equal to Present Desird
Mode Of Operation (PDMQOP).

Zero the Time DELAY (TDELAY).

RETURN

Subroutinge SEATRN
The subroutine SEATRN (SEA to TRansitioN) manages the Sea to

Transition wode change.

C ‘ed from: CHOMP
Called when: Sea to transition mode change requested

Sequence of Events
' ower the suspension.
Has the 30-secand delay necessary when lowering the suspension,
been executed?
If the answer is “no," set the Time DELAY (TDELAY) value for the
MAIN Toop to use, and RETURN.
If the answer is "yes:"
Engage Yow clutch
Disengage high clutch.
Turn on:  Motor no by-pass valve
Turn off:; Motor by-pass valve
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Turn on Mode of Operation Change Complete 1Yight (MOOPCC)
(.TRUE.).

Set PResent Mode Of OPeration (PRMOOP) equal to Preasent Desired
Mode Of Operation (PDMOOP).

Zero the Time DELAY (TDELAY).

RETURN

3.1.4.7 Subroutine DEMOS

The subroutine DEMOS (DEsired MOtor Speed) calculates desired
port and starboard motor speeds from the accelerator pedal, brake pedal, and
Joystick sigrals,

Called from: MAIN

Called when: Each time through the loop

Sequence of Events
. In landborne wmode calculate port and starhoard desired motor
( speeds bhased on turn direction.
- In transition mode calculate port and starbodrd waterjet speeds
based on turn direction.
In seaborne mode desired waterjet speed is the same as desired
high waterjet speed {steering accomplished by buckets).

3.1.4.8 Subroutine TREP

The subroutine TREP (Total Required Engine Power) calculates the
amount of power required by the transmissions. This is accomplished by having
TREP determine if the vehicle is in the landborne mode or one of the other two
modes calling either LDVREP or TSTREP.

Calied from: MAIN

Called when: Vehicle is in drive or revei'se

Seguence of Etvents
Is the vehicle in the landborne mode? Yes, Call LDTREP.
Is the vehicl ont in the landborne mode? Yes, Call TSTREP.
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3.1.4.9 Subroutine LDTREP

The subroutine LOTREP (LanD TREP) calculates total required
engine power when the vehicle is in landborne mode.

Called from: TREP

Called when: Vehicle s in landborne mode

Sequence of Events
Determine if the port pump or if the port wmotor is at maximum
displacement,
Calculate port torque.
Calcul ate port horsepower.
Repeat the sequence for the starboard pump and motor.

3.1.4.10 " Subroutine TSTREP

The subroutine TSTREP (Transition Sea TREP} calculates total
required engine power when the vehicle is in either transition or seaborne
modes.

Called from: TREP

Called when: Vehicle is in transition or scaborne modes,

Sequence of Events v
Calcul ate port flow rate,
Calculate port waterjet power.
Calculate required power for the port transmission.
Repeat the sequence for the starboard transmission.

3.1.4.11 Subroutine ECAN

The subroutine ECAN (Engine Control and ANalysis) determines
governor settings and controls the coaling system fans.

Called from: MAIN

Called when: kach time through the Toop




3.1.4.12 Subroutine ANTSTL

The subroutine ANTSTL (ANTi STall) insures that the hydrostatic
drivetrain does not try to extract more engine power than the engine can
produce at that moment.

Called from: MAIM

Called when: Vehicle is in drive or reverse

Sequence of Events

Calculate port and starboard pump power.

If in landborne mode: Calculate maximum motor speed;
Compare maximum with desired;
Turn direction and turn vratio then
determines allowable port and starboard
motor speeds

if in transition mode: Calculate maximum waterjet speed:
Compare maximum with desired;
Turn direction and turn ratio thon deter-
mines allowable port and starboard
waterjet speeds

If in seaborne mode: Calculate maximuin waterjet speed;
Compare maximum with desired;
Allowabie port and starboard waterjet are
the same (bucket steering)

3.1.5 Qutput Subroutines

These subroutines apply the controi signals to the individuail
control elements as well as communicate the error messages to the Terra
computer. The output signals consist of Pulse Width modulated signals and
discreet an/oft <ignals. The communication of the error messages is handled
via transmission of four 16-bit words to the Terra via RS 232 communication.
The error words are updat 4 and stored in common.
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3.1.5.1 Subroutine ERROUT

The subroutine ERROUT (ERRor OUTput) combines the individual
error flags into four sixteen-bit digital words, In addition, ERROUT deter-
mines if that particular error is proper “or the present mode of operation.

Called from: MAIN

Called when: Each time through the loop

Sequence of Events
Is the error flag .TRUE.? Yes, put a one in the appropriate bit
position.
Suppress errors generated in SESEA subroutine until deemed
appropriate.
If between land and transition modes and the vehicle is going
too fast, generate that error.

3.1.5.2 Subroutine PWMOUT

This subroutine converts che desired transmission, engine, and
clutch valve voltages into appropriate integer values which are then placed in
Common to be transmitted to the PWM output cards.

Called from: MAIN

Called when: Each time through loop

Sequence of Events
Desired voltage values are converted to integer value duty cycle
equivalent values and piaced in appropriate Common biuck
locations for each control device.

3.2 ATR Varfable and Error Message Listing

Tae ATR veriable listing and error message listing is provided
in Table 3.2-1.
3.2.1 Variable Listing

The variable 1isting provides the forma) variable name that is
used fir. the software and a descriptive title associated with each variable
name. This 1s pre-ented as Table 3.2-1,
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3.2.2 Error Message Listing

Table 3.2-2 presents the listing of the error messages which
have been used for the ATR vehicle. This listing relates the word number and
bit number associated with each error message. Also presented in this tadble
is an error nhumber assigned to each error and the actual error message that is
presented on the Terra computer. Lastly, this table presents the name of the
subroutine which detects the ervor and the program variable name that is used
to convey the status of the error.
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AEBPSF
AENSF
AENSP
ALPMSP
ALPWSP
ALSMSP
ALSWS?
APBCAN
APBCSF
EPMSK
APMSP
APPS
APSSF
APWSF
ASBCAN
ASBCSF
ASMSF
ASMSP
ASPS
ASSSF
ASHWSF
BIT
BIT1
BIT10
BIT11
BIT12
BiTi3

BIT1A
Diliw

BIT15
BIT16
BIT17
BITiB

Table 3.2-1 ATR Program Variable Listing

Error Flag

Error Flag

Actual Engine Speed

Allowable Port Motor Speed
Allowablie Port Waterjet Speed
Allowable Starboard Motor Speed
Allowable Starboard Wateret Speed
Actual pPort Bucket Angle

Error Flag

Error Flag

Actual Port Motor Speed

Actual Port Pump Speed

Error Flag

Error Flag

Actual Starboard Bucket Angle
Error Flag

Error Flag

Actual Starboard Motor Speed
Actual Starboard Pump Speed

Error Flag

Error Flag

Bit pointer for TBIT function call
Bit pointer for TBIT function call
Bit pointer for TBIT function cal
Bit pointer for TBIT function call
Bit pointer for TBIY function call
Bit pointer for TBIT function call

o R
81t pointer for TBIT function call

Bit pointer for TBIT function call
Bit pointer for TBIT function call
Bit pointer for TBIT functicn call
Bit pointer for TBIT function call
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BIT19
BI72

BIT20
BIT21
BIT22
BIT23
BIT24
BIT25
BIT26
B1T27
BIT28
BIT29
BIT3

B1T30
BIT31
BIT32
BIT33
BIT34
BIT3S
BIT36
BIT37
BIT38
BIT39
BIT4

8IT40
BIT41
BIT42
BIT43
BIT44
BIT45
BIT46
BIT47

Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit.
git
Bit
git
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit

Table 3.

pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
painter
pointer
pointer
pointer
pointer
pointer

2-1

for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
far
for
for
for
for
for
for
for
for
for
for
for
for
for

ATR

TBIT
TBIT
TBIT
TBIT
1BIT
TBIT
TBIT
TB1T
TBIT
TBIT
mIT
TBIT
TBIT
TBIT
TBIT
TBIY
TBIT
TBIT
TBIT
TBIT
1BIT
TBIT
TBIT
TBIT
TBIT
TBIT
TBIT
TBIT
TBIT
TBIT
BIT
TBIT

Program Yariable Listing (Continued)

function
function
function
function
function
function
func tion
function
function
function
function
function
function
function
function
function
function
function
function
function
function
function
function
function
function
function
function
function
functiun
function
function
function

call
cali
call
call
call
call
call
call
call
cail
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
call
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B1T48
BIT49
BITS
BIT6
BITY7
BIT8
BITS
BLGOFF
BLGPON
CKPLST
CKPSLT
CKPUMP
CKRAMP
CKRLST
CKRSL1
CKRSL2
DES
DHCVY
DHMHSF
DHML SF
DHMRSF
DHMSP
SHMSR
DHWSP
DHWSR
DIGIN
DIGOUT
DLCVY
3MO0P
DPERY
DPMP
DPMSP

Table 3.2-1 ATR Program Yariable Listing (Continued)

Bit pointer for TBIT function call
Bit pointer for TBIT function call
Bit pointer for TBIT function call
Bit pointer for TBIT function call
Bit pointer for TBIT function call
Bit pointer for TBIT function call
Bit pointer for TB1T function call
Bit pattern for Bilge Pumps Off
Bit pattern for Bilge Pumps On
Check Pump Land/Sea Transition
Check Pump Sea/Land Transition
Check Pump

Check Ramp

Check Ramp Land/Sea Transition
Check Ramp Sea/Land Transition 1
Check Ramp Sea/Land Transition 2
J7 P3 Desired Engine Speed

J7 P1 Desired High Clutch Valve Voltage
Error Flag

Error Flag

Error Flag

Desired High Motor Speed

Desired High Motor Speed Ratio
Desired High Waterjet Speed
Desired High Waterjet Speed Ratio
Digital Input (3-element array)

J7 P2 Digital OQutput (7-element array)
Desired Low Clutch Valve Voltage
Desired Mcde of Operation

Desired Port Flow Rate

Desired Port Motor Power

Desired Port Motor Speed
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DPPP
DPPHJ
DPSWJ
DPWSP
DRIVE
DSFRT
DSwp
DSMSP
LSPP
DSWSP
DTRNR
DTRNSF
DYRST
ENCTEM
ENCTSF
END
ERRDLY
FOR
FEBPSF
FIRESF
GCTD
GOTD
GRCLSE
GROPEN
GSSF
HBPVSF
HCSVSF
HEOTSF
HIGH
HVSVSF
TAENSP
TAPBCN

Table 3.2-1 ATR Program Variable Listing (Continued)

Desired Port Pump Power

Desired Power Port Waterjet
Desired Power Starboard Waterjet
Desired Port Waterjet Speed
Drive

Desired Starboard Flow Rate
Desired Starboard Motor Power
Desired Starboard Motor Speed
Desired Starboard Pump Power
Desired Starboard Waterjet Speed
Desired Turn Ratio

Error Flag

Desired Transmission Setting
Engine Coolant Temperature

Error Flag

Error Delay

Final Drive Ratio

Error Flag

Error Flag

Grill Close Time Delay

Grill Open Time Delay

Bit pattern for Grill Closure

Bit pattern for Grill Open

Ervor Flag

Error Flag

Error Flag

Errvor Flag

High Gear

Error Flag

J12 P18 Input Actual Engine Speed
J13 P4 Input Actual Port Bucket Angle
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Table 3.2-1 ATR Program Variable Listing (Continued)

IAPMSP  J11 P16 Input Actual Port Motor Speed

TAPSSP  J11 P18 Input Actual Port Sprocket Speed

JTAPWSP  J12 P16 Input Actual Port Waterjet Speed

JASBCN  J13 P5 Input Actual Starboard Bucket Angle

IASMSP  J11 P17 Input Actual Starboard Motor Speed

IASSSP  J11 P19 Input Actual Starboard Sprocket Speed
TASWSP 312 P17 Input Actual Starboard Waterjet Speed
IDHMSP  J13 P1 Input Desired High Motor Speed .

IDHMSR  J13 P2 Input Desired High Motor Speed Ratio

IDTRNR  J13 P3 Input Desired Turn Radius

IENCTM  J14 P7 Input Engine Coolant Temperature

INTCPT  Intercept

IPAMPR  J14 P3 Input Port Aft Motor Pressure

IPFMPR  J14 P1 Input Port Forward Motor Pressure

IPHOTM 014 P5 Input Port Hydraulic 0il Temperature

ISAMPR  J14 P4 Input Starboard Aft Motor Pressure

ISFMPR - J14 P2 Input Starboard Forward Motor Pressure
ISHOTM  J14 P8 Input Starboard Hydraulic 0i1 Temperature
JCARI0O  Parallel I/C card pointers for SBIT function calls
JCAR11  Paraliel 1/0 card pointers for SBIT function caiis
JCARI2  Parallel I/0 card pointers for SBIT function calls
JCAR13  Paraliel 1/0 card pointers for SBIT function calls
JCAR14 Paraliel [/0 card pointers for SBIT functicn calls
JCAR1S  Parallel 1/0 card pointers for SBIT function calls
JCAR16  Parallel 1/0 card pointers for SBIT tunction calls
JCARY paraiiel 1/0 card pointers for SBiT function calls
JCARD1  Parallel 1/0 card pointers for SBIT function calis
JCARD2 Parallel 1/0 card pointers for SBIT function calls
JCARD3  Parallel 1/0 card pointers for SBIT function calls
JCARD4  Parallel 1/0 card pointers for SBIT function calls
JCARD5  Parallel 1/0 card pointers for SBIT function calls
JCARD6  Parallel 1/0 card pointers for SBIT function calls




Table 3.2-1 ATR Program Variable Listing (Continued)

JCARD?  Parallel /0 card pointers for SBIT function calls
JCARD8  Parallel 1/0 card pointers for SBIT function calls
LAND Landborne
LBCLSF  Ervror Flag
LBRPSF  Error Flag
LBSPSF  Error Flag
LCSVSF  Error Fiag
LEOPSF  Error Flag
LOW Low Gear
LPCPSF  Error Flag
LPHLSF  Error Flag
LSCPSF  Error Flag
LSHLSF  Error Flag
LSPPSF  Error Filag
LSTRNS Land/Sea Transition Flag
- LVSVSF  Error Flag
MASK 16-element array that is used to build masks for TBIT, SBIT, and
ERROUT
MAXMSP  Maximum Motor Speed
MAXWSP  Maximum Waterjet Speed
HMBPON Motor Bypass On
MLTSSF  Error Flag
MNBPON  Motor No Bypass On
MOOPCC  Mode of Operation Change Complete
MSSF Error Flag
NAME Name of variabie that SBITS operates on
NTRAL Neutrla
PISCSF  Error Flag
P2SCSF  Error Flay
P3SCSF  Error Flag
| P4SCSF  Error Flag
: P5SCSF  Error Flag

et
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PAMHSF
PAMLSF
PAMTPR
PARK.
PATVY
PCHWBP
PCFWNP
POIFP
POMOOP
PFMHSF
PFMLSF
PFMTPR
PFTVY
PGCSSF
PHOTEM
PHOTSK
PMDFP
PMDIS
PMTRQ
PPDFP
PPDIS
PPMEFF
PPTRQ
PRMOOP
PTREFF
RCLSSF
REPP
REPPP
REPPT
REPSP
REPST
REPY

Table 3.2-1 ATR Program Variable Listing (Continued)

Evror Flag

Error Flag

Port Aft Motor Pressure

park

J8 P3 Port Aft Transmission Yalve Voltage
Primary Ceoling Fan, Waterjet Bypass
Primary Cooling Fan, Waterjet No Bypass
Pcrt Differential Pressure

Present Desired Mode of Operation

Error Flag

Error Flag

Port Forward Motor Pressure

J8 P1 Port Forward Transmission Valve Voltage
Error Flag

Port Hydraulic 0i1 Temperature

Error Flag

Port Motor Differential Pressure

Port Motor Displacement

Port Motor Torque

Port Pump Differential Pressure

Port Pump Displ acement

Port Pump Mechanical Efficiency

Fort Pump Torque

Present Mode of QOperation

Port Transmission Efficiency

Error Flag
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RES
RESULT
REVRSE
RMASK
RPMS
RPSS
RPMS
RSSS
S1SCSF
S25CSF
S3SCSF
S4SCSF
S5SCSF
SAMHSF
SAMLSF
SAMTPR
SATVV
SDIFP
SEA
SECFOF
SEWPSF
SFMHSF
SFMLSF
SFMTPR
SFTVY
SHOTEM
SHOTSF
SLOWER
SLTRNS
SMOFP
SMDIS
SMTRQ

Table 3.2-1 ATR Program Variable Listing (Continued)

J9 Pl Real Engine Speed

Test variable for TBIT function
Reverse

Mask word for SBITS function
Jg P4

J9 P10

J9 PS

J9 P11

Error Flag

Error Flag

Error Flag

Error Flag

Error Flag

Error Flag

Error Flag

J8 P4 Starboard Aft Transmission Valve Voltage
Starboard Differential Pressure

Seaborne

Secondary Fan Off

grror Flag

Errov Flag

Error Flag

J8 P2 Starboard Forward T@ 1smission Valve Voltage
Starpsard Hydrauiic Ji1 Temperature

Error Flag

Suspension Lower bit pattern

Sea/Land Transition Flag

Starboard Motor Differential Pressure

Starbcard Motor Displacement

Starboard Motor Torque

328
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SPDFP
SPDIS
SPMEFF
SPTRQ
STAR1O
STAR11
STAR12
STAR13
STAR14
STARLS
STARLG
STAR9
START
START1
STRRT2
START3
START4
STARTS
STARTE
START7
START8
STREFF
SUDOWN
SURISE
TBIT
TDELAY
TEST1
TEST?
TEST3
TIMER
TRKSTP
TRNDIR

Table 3.2-1 ATR Program Variable Listing (Continued)

Starboard Pump Differential Pressure
Starboard Pump Displacement
Starboard Pump Mechanical Efficiency

Starboard Pump Torgue

Starting bit
Starting bit
Starting bit
Starting bit
Starting bit
Starting bit
Starting bit
Starting bit
Starting bit
Starting bit
Scarting bit
Starting bit
Starting bit
Starting bit
Starting bit
Starting bit
Starting bit

pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer
pointer

for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for

SBIT
SBIT
SBIT
SBIT
SBIT
SBIT
SBIT
SBIT
SBIT
SBIT
SBIT
SBIV
SBIT
SBIT
SBIT
SBIT
SBIT

function
function
function
function
function
function
function
function
function
function
function
function
function
function
function
function
function

Starboard Transmission Efficiency

Bit pattern to raise suspension

Function name
Time Delay

Temporary variable for SENGER
Temporary variable for SENGER
Temporary variable for SENGER
Main loop time delay counter

Time delay for Truck Stop

Turp Directio

n
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TRNSTN
TSSF
WIDT10
HIDT1l
WIDT12
WIDT13
WIDT14
WIDT15
WIDT16
RIDT9
WIDTH
WIDTH1
WIDTH2
WIDTH3
WIDTH4
WIDTH5
WIDTHG6
WIDTH7
WIDTH8
WJCNST

Table 3.2-1 AIR

Transition

Error Flag

Fiaid width
Field width
Field width
Field width
Field width
Field width
Field width
Field width
Field width
Field width
Field width
Field width
Field width
Field width
Field width
Field width
Field width

pointers
pointers
painters
pointers
pointers
pointers
pointers
pointers
pointers
psinters
pointers
pointers
pointers
pointers
pointers
pointers
pointers

Waterjet Constant

Program Variable Listing (Continued)

for
for
for
for
tor
for
for
for
for
fer
for
for
for
for
for
for
for

SBIT
SBIT
s8IT
SBIT
SBIT
SBIT
SBIT
SBIT
SBIT
SBIT
SBIT
SBIT
SBIT
SBIT
SBIT
SBIT
SBIT

function
function
function
function
function
function
function
function
function
function
function
function
function
function
f wtion
function

function

3.30

- KX




(4SHndd) NIDINY
{45084V HIDINY
(35 TWyd) NIDTINY
(dSHwWYd) Ni9TNY
(2S5K) 1W33S
(4SASAT) SOA3S
{4STHST) YIIN3S
(4Sd2s1) HI9N3S
(4sdds) ¥IINIS
(457H47) d3IN3S
{4Sd3d7) 29N33
(454037) ERLEN
(4SAS27) SOA3S
{457087) ¥3943s
(4s1087) ¥3I9N3S
(4Sdani) HI9INY
(4Sd83H) ¥39N3S
(45/daH) v3s3s
(4SASAH) SOA3S
(4SL0HS) NIOINY
(4510Hd) NI9TINY
{4SLINT) NISINY
(3SASIH) SOA3S

(4s59) iW93S
{45d934) v3s3s
(453414} ¥39N3S

{4SN3V) NID3Y4
{4S4NHG) MI9INY
(4SdN8) Y3IONIS
(4sdaiv) CERER
(45WHa) NI9TNY
(4SHWHA) NIDINY

oWeN 3 qeiLep dUi3IN0Jugns

M ONAMNSE A Nt At N MO M e Nt Mt Nrd et A DN e MM M

JENTIV HOIH SNYVEL 3YNSSIHd QM4 Lild 9% P1

NIV YILIWOIANILGA L3INJNG L¥O¢ st g7

J4NTIV4 M0 SNYYL JUNSsS3dd 14V 1404 144 A

NTIVS HIIH SNYEL JYNSSIYd 14Y LY0d 198 it

JYNIY4 HSLIMS 301337135 300k P4 2

JIVLI0A WILSAS JTITHIA MO™ g1 2

I3A37 110 JINYHOAH GYY0aUVLS KO 1A} 1

34NSSIYd dWNd ISUYHI QUvOsddLS KO £l £1

34NSSIdd <KNd 3INIAYIS MO A Al

13A37 TI0 JINYHOAH 120d MOT 11 It

J4NSSIEd dWid ITHVHI L140d MO 01 01

34¥GSSIEd 110 INIONI MO 6 6

FOVLI0A W3LSAS 04INOD MOT {1 1

3NSS3dd ATddAS AvHE MO 8 8

3¥ASS53dd 33n7T HILATD OGNV Ve MO H L

KOIi¥311ddV 3IAWHa INILYIAQVNI 2y 01

UNTIYS SSYd-AT 434714 JTTNVHQAH 9 S

IHNTiIYd ddnd 39719 ITINVHGAH ¢t 91

39V1I0A W3ILSAS IT1ITH3A HIIH 91 91

JUNLVEIdWIL TI0 QAH JYVO8BYLS HIIH 187 6

JYNLVEIdNIL T10 GAH Ld¥0d HOIH oy 8

JYNIVYIdWIL INVTI00D INIONI HOIH (33 L

J9VLITI0OA WILSAS T0¥1K03 HIIH sl g1

IBNTIY4 HILIAS ¥0L2373S V39 1 1

3¥NTIV4 dWnRd 39719 21412373 GYvME0d i€ 51

g3ISN3IS 34814 ] S

FENTIVE dAIId DVW INIONI 4] 8

NIV Y3ILIW0ILNII04 TVQId FAVHd 8¢ 9

Q317d4Y LON SIAvug [ 4

3UNTIVS dWnd 39718 21412313 L4V 0¢ 148

JUNTIVYS M0 YOSKIS Tva3d 1320y Lt 5

UHTIVY HOIH JOSN3S 1vC3d 1330V eg b4
2DPSSaN 40U § 40443 ¥ 319

Buyysy sbessay Jouauz g-2'¢ agel

# DAOM

2.31

T TN e,




(4SS1TW)
(4s54)
(4SNYLQ)
(45dM3S)
(dSMSY)
(45955S)
{(45954S)
(4525€S)
(453525)
(453513)
(4SS5¥)
(4SWSY)

(457m45)

(4SHW4S)
(4s085V)

(4SWYS)

{4SHRYS)
(455724)
(45529d)

(dSMdv)
(45995d)
{453Std)
(4s35¢€d)
(45352d)
(45951d)

(4554v)

(dSWdY)
(4STW4d)

JweN J{qelJep

dWOHJ
1W93S
NIDHY
¥353S
NIO3Y¥4
SOA3S
SOA3S
SOA3S
SOA3S
SOA3S
NID3Yd
NI1D3Y4

NIDTNY

NI9TINY
NI9INY

NIJINY

NIDINY
¥3s3s
¥3$3S

NID3Yd
SOA3S
SOA3S
SOA3S
SOA3S
S0A3S

NID3Yd

NID3¥4

NIDINY

aujinoagnsg

(panuyjuod) bujysy 9b6essay 40443 z-z2°¢ @|GeL

L
}
1

JINYHI I(I0W 404 IAISSIIAI G33dS ITVIA3A 19 el
YNTIVS HOLIMS ¥0123713S NOISSIWSNVAL £ €
34dnTIYd JOSNIS WSINVAIIW ONIY3IILS €5 g
1ANTIVS dWRd YILVMV3S 1 €
YNNIV dNXJId 9VW LICYILYM QUVCAYVLS 09 11
FUNIIVS NOISNIASAS G ON JUV0EYVLS 6¢ €1
UNTIVY NOISNIASNS v ON Q¥V08HVLS 8¢ ¢l
J4NTI¥4 NOISNIASNAS € ON QEVOZHVLS L 1
3301IV4 NOISNI4SAS 2 ON QdvOZdVLS 92 1
3J4NTIVd NOISNIASNS T ON GE¥V0HEVLS 62 6
ATIVY dNADId SVK LINI0YdS JUVOGUYLS &5 01
NNIIYS dOAIId IVW HOLOW QYYOGEVIS L5 6
NTIvd
MOT SNYY1 FYNSS3Ud (M4 QEveBUVLS 25 14
3ANIv4
HIIH SNVYl 3¥nSS3d¥d OM4 GdYCHYVIS 1§ £
NNTIVL YILIWOILNILOL L3AING QYVOBYYLS 0§ y
3HN1VS
MOT SNYYL1 F¥NSSIdd L4V QYv0OgUvlS 6v 1
EL RIS E]
HOIH SNYYL 3UNSS3dd LV QUY0aYVLS 117 91
Q3HILVTY ONY G3S0T) ACN dWVd 23 ¢
035017 1ON 17189 AYVWIYd €€ 1
3dNTIVd 4OX3Id DVW 130Y31YM LY0d 29 £l
FUNTIV4 NOISN3IdSNS S ON 1¥0d € L
3dN1IY4 NOISNIdSHS v 0N L¥0d 2 9
F¥NTIYd NOISN3IdSAS € ON Li0d 12 S
JYNTIV4 NOISNIASNS 2 ON Ly0d 0¢ |14
3¥NTIVA NOISN3IISNS T ON 1¥0d §1 £
A5MTIVS dNHIId 9VW LIAN30UdS L¥0d 9s 8
3UNTIVd dMA2Id OViW HOLOW 1HOd 5§ L
NIV KO SNVYL FdNSSIUd OMJ 1¥0d Ly S1
abessal 40443 # 40443 # 318

’ e NN N D™

*»*
o
S
|

St NN N M st

r < <t

«t

3.32




4.0 TERRA COMPUTER DESCRIPTION

The purpoe of the Terra computer is to display error messages
that are generated by the SU-1. At present, four 16-bit words transfer 60
error messages from the SC-1 via the RS-232 communications port. It is the
responsibility of the Terra computer to decode and display and new error
messages that have arrived over the communication 1ink. Table 4.0-1 provides
a listing of all the error messages for the ATR.

The Terra computer maintains three display screens, They are:
the alarm screen, the error 1og screen, and monitor the screen. The alarm and
error log creens are divided into two parts: the top part which displays alarm
or log information, and the bottom part which displays communication requests
fro the Miltope recorder and allows for the entering of pre-and post-test
annotatien. The moniter screen is activated by keyboard command.

When error messages are interpreted by the Terra the following
sequence of events will occur as shown in Figure 4.0-1.

o A new error will cause the warning light to come on and the
warning tone to be activated, and the error message to be
displayed in the upper left corner of the screen. All error
messages that arrive have an asterisk placed in front of
their text until they are acknowledged by the operator by
either turning off the warning tone or i1ight. When the
errors are acknowledged, a blank space replaces the
asterisk. It is possible for an error to become inactive
before the operator can acknowliedge the error, in that case
the error is deemed to be interittent, and a question mark
repiaces the asterisk.

i
jight or the tone, and that ervor becomes inactive, the
blank space is replaced by a minus sign.

o If that error again becomes active the minus sign is
replaced by a plus sign.

- If the error once again becomes inactive the plus sign
is replaced with the question mark which means that the
error is judged to be unreliable or intermittent.

4.1
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They are:

At any point it is possible to rearm (reset) any indivi-
dual alarm by use of the REARM key (with the cursor
pointed to the desired error) or the rearm all alarms by
use of the RESET key.

Any time any alarm (including intermittents) goes from

inactive to active the log count for that error
increases by one.

The Tog screens have five function keys associated with them.

CLEAR
STORE

ADD
RECALL

SWITCH

Clears 311 counters to zero.

Saves the current error log into the stored errer
log (overwrites it).

- Adds current to stored.

Makes the stored error log the current one (over-
writes the current error log).

Displays the 1log screen that is presently not
displayed (does not affect either the current or
stored error log).

To clarify, there are two screens available for viewing while
the vehicle is functioning. They are the alarm screen and the log screen. It
is possible to toggle the log screen between the current error display and the
stored error display by means of the SWITCH function key. The SWITCH function
key does not affect the values in either current or stored error logs.
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5.0 MILTOPE RECORDER DESCRIPTION

The Miltope recorder used in the ATR vehicle has been recon-
figured to provide a paraliel comnunications interfac format with the SC-1
computer, This faormat has heen installed to speed the communications process
so that variables can be recorded at .01 second intervals.

Recording operations are initfated by loading a tape into the
recorder, turning the recor“~r power on and simultaneously depressing the
CONTROL key and the “"R" key. This indicates that a data recording operation
is desired and the tape will be rewound and the recorder head will be
positioned to the number one track. No previously recorded data can be saved
if a used tape is put into the recorder.

The Terra computer then responds by asking for the current date
and time. Upon responding, the Terra will ask if any pre-test annotation is
desired. If Y is depressed, the Terra will respond by asking what pre-test
annotation is desired. If any other key is depressed no pre-test annotation
will be possible. If the maximum number of lines of pre-test annotation (24
lines) are entered, or the return key is depressed twice an end to the pre-
test annotation will be encountered. The Terra will then respond with the
following statement: "To begin data recording activity, hit CONTROL S."

Once the data recording operation 1is underway, it can be
terminated by one of two ways: either CONTROL T can be activated or the tape
can come to the end of its track., If the recording of data is terminated
befcre an end of track condition occurs, the Terra will ask if any post-test
annotation is desired. If Y is depressed, the Terra will ask what post
annotation is desired. Depressing any other key will indicate an end to the
data recording activity. If the maximum number of 1lines of post~test
annotation (24 1lines) are entered, or the return key is depressed twice, an
end to the data recording activity is encountered, the tape recorder will
automatically rewind and switch to the next track, if possibie. If the
maximum number of tracks have been recorded, the Terra wili display the
following: “Tape full. Replace or depress CONTROL R to write over existing
records.”

5.1




Up to four tracks of data can be recorded un each tape. Each _ (\

track should contain approximately 20 minutes of data recorded at a rate of 50
variables every .0l seconds.

(o
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6.0 TRANSMISSION VEST RESULTS

To improve the performance of the transmissions in the ATR
vehicle, as compared to the performance obtained in the previously developed
Hydrostatic Test Platform, SwRI performed a series of dynamometier tests with
Quinto Lubric 822-220 hydraulic fluid. This fluid has superior viscosity over
the MIL-H-83282 fire-resistant hydraulic fiuid which was previously used.

The test results are presented in graphical form in Figures
6.0-1 through 6.0-10 which show the expected motor speed as a function of
control pressure, The predicted efficiency of the transmissions during actual
operation is shown in Figures 6.0-11 through 6.0-20. These test results
indicate a significant operating improvement of the transmissions using the
Quinto Lubric fluid as compared to the MIL-H fire-resistant hydraulic oil.
Test results regarding the use of this fluid were presented inh a report
entitled "Design and Integration of Hydrostatic Transmission in a 300 HP
Marine Corps Amphibious Armored Personnel Carrier," prepared under Contract

No. NOO167-82-C-0156 for the David Taylor Naval Ship Research and Development
Center, dated March 1985.
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7.0 TRANSMISSION VALVE DEVELOPMENT

Southwest Research Intitute provided the design and fabrication
of a new transmission control valve for use in the ATR vehicle. This valve
development effort was undertaken because of operational problems encountered
while using the production valve supplied with the transmissions by the
manufacturer. The operational problems included an intermittent instability
and the inability to perform maintenance on the valve.

Figure 7.0-1 shows a cross section of the valve which was
supplied. This valve incorporated the double proportional valve which was
provided by the original manufacturer, but also incorporates a fiip-flop valve
and a shuttle valve in the same cverall design. Figure 7.0-2 shows the

relationship between pressure and control voltage that was obtained from this
valve.
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Appendix A
ATR Control Software Listing
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TFEIBITFNC. FOR
132= DATH LESCRSF. HEBPSF, LEORPSF» LPHLEF , LEHLSF /5%, FALSE. /
" = TRTR CSPFSI  FIRESF /725 FACSEL7
T, AT DATA P ISCEF Pt Pt SF  PRECESF» POSCCr 79% FALSE 7
T TIETEY DRTR STSCSF, SZECSF 7 9350SF,, SHSCEF; SWSUBF 7a¥ (TALCTEL7
T TISEET DATA LVEVSF, LCSVSF - AVEVSF; HCSVSF 78¥  FALSE. 7
T IS TEIT T DATA REBPSF s SEWFSF FBFVSF FEBFSF, FOCSSF /5% . FALSE. 7
T TIREET DATR RCC2F» LS TRNS Y STTRNSS INT AL SFTINF/7S¥ . FALSEY 7
TTISY=T T DATA APBLSF>ASBUSE» DAMASE; UAMCSF ; DAMRSE s DTRNSF 76%. FALSE.
T TTYO=Y DATA PAMASE » PAMLST S FRFMRSF S PRIMCST > SFMHSF s SFMCSF /6% . FRESE. 7
TTIVTETT T - DRTR SAMASE Y SAMLCSF, ENCISF, PRUTSF; SHOTSF 7 o¥ . FALSE. /

W“—mmmvmr FACSE. 7

ST T T DR TR NOF AN FRGPM FAGPMG F I 2GPM S F TIMES NCE Y CR7ZEF. FACSEL 7

TR TR TR RENSE Y AP SR AR SR A S e T A R S ARREE S ASRSF /T VL FALSE T
TR T AT E I APECN S TASECN Y TDHMSPS TDHMSRS TPRMPRG TPFMPRY E¥07
N AT AT D E M RS T AN R N T M S L RO TS T RO T T T N A O
eI T AT TRNIIRG DIGIN, DIGOGT y SUSMSGy NSUSHMG—
- =1 F/UTTLILFRO, SL/0GU/
Tt AT A ARG T RN T S R PARK T NTRAL  REVRSES DRIVESRIGH 1T
- S F RO T S 68 AU9E, 12T, J0RST OIS 156 227
Wﬁmmmmwmm
=] FVIESORT 7
=1 DHTA CKPUMF, CRRAMPS CRKFLS T » CRRLS T /7% 0, 11 285787
T TIOTET DATA CEF3CT Y CKRSCT, CRRSLI/ G, 0, 1635357
2o=1 DRTA TRENSP, IAPMSP TASMSP T TAFSS, TASSSP, TRPFWSPY TRSWSPZ7 7% 07—
v ICL Y DATA UTRST FPRMODP: ERRULY: DTOGTE: FUOTOGES PTOGE7 IR0, S0, S#07
T TRuE=T DATH TODECAY, | IFER, DMOOP, POMOUR7 4% 07
TS DR TA SECFOr S PCFRNP BLGPON73%07 ™,
T T DR TR G TS GRECESES GO T GROUPEN PCEWBP, ELGUFF» SLORWER/S0, 05 30y 30 27
- Rra_s DATH SO0 DICCOVT RSV MNEFONS MSFIONG TRES TP, SR 1SR 7 00, %05, 905, 07
RO DATE P ATV PR TV T SR TV T SETVO 74w 07
PN ICA DY AT AL L AUX 2y AUX S AOX G AU S ARG AOX 7 ALDX S TR 77y 07
T TIIET DR TR REMST RSy RESST RPESTRES7S#07
it o & S A (N S SR A AR AR AR AU
T TTIE=T DA TR AP BCAN ASBCAN: TRMSPS DRMSRT DTRNR, PAMTPR7EX0.07
CTITEeL DATA FORSRIOUNST
- L F7 1l U oy Ve /7l
AT ATR T PENTRRY SF MR SAMTPR: ENCTEM: PROTEM, cAOTEM/ &30, U/
- mwmmm S P P R 7 SR S
T TEI7=T TIF\TG“RPPSTHSPSTFENSPTF’WDTSTPPEJFP7::*U. 07
>s=1 DATA PMTRO DPMF S REPF T PTREFF s REFST72%0. 0, 85, 0. 07
T TR T ATR T AP S TR M P S MDD L ST SO P TR O U7
T 20=t AT M TR USMP  STREFF - REPT 720705 8550707
- EEtet AT A PR TS P I DRF R SRR T SDIF P DR SWI7 65007
- Rt BEATE PP DI S R O AN S S R RIS/ OO
R T ORTR P TRG DPPR S REPPP Y PPMEFF REFSP73HOL 05 .95, 07U/ ; -
- T A TA R TS S P D RS A XM SRS TREPS DES 75 %007
T R Ia TR  E PTRG AP  AEMER S REP P AP T E R AL SMES R 7 2O PSS SO
T ERTET DATH BLPWEF ACSHER, MAXWSPS ALUXFOR, TRNFURS TR JE7TRUL0OT -
u;ﬁzt———aﬁﬂr—&rmmmﬁmmwm—m-a & Y e T v iy g I S R
=t et AT TR 2T SO O -
- g R TA DM S ST AP R S AMP R PEMP RS SEMP R/ 4w 0 07
- TR —END
__ A 29

caam o 8 e eiim - vrs LleedE S

. ———

ey ——— i e e




FORTRAN=-Z& COMPILER
TF2IBITFNC.FOR

—COEE—ARES ST I8

—————GARTABLERREN—SIZE
m AN STRCK—S T,

ERROR MESSAGES AND SUMMARY
STORAGE REQUIREMEMTS FOR MODULE TRIT:
- o7 ~T =D
e EENMSTANT ARES ST IE 000U pran) =
Ot OEH -f
OO0 ST
O rrddit GEf

- o N 3
————#BETENE

Loy e
B AT .

N LIAFINLYT BT

AN AL LB A B YR LAY
o Yl m AV IR~ TwE ol Ve wiilih f =W § 0 |

1™ A B RAN}

T

oriwT

e I ]

- —GOMP AT EON—OF—TB I F—COMPLETEF——
1 LRSS~y




y FORTRAN-S46 COMPILER ERROR MESSAGES AND SUMMARY
’ TF2:BITFNC.FOR

STORAGE REQUIREMENTS FOR MODULE ZBITS:

B TR R

T COMP I AT IO O S B I TS COMPCETES

—— T W b i T
7
o
[=
..

1

L

aaaaaa

Rt R R

- AT AR RN, e | AN et D M e Y gt Y 1o
[T ;
wlhaiy Mttt ¥



FORTRAN-26 COMPILER ERRCR MELSAGES AND SUMMARY
iF2: BITFNC.FOR

STORAGE REQUIREMENTS FOR MODULE DATATR:

CTES, S

F] AN P
| = oGO oL
. - - = = Cr
i \PAWAVAN (W) | (V] " -
AAAAAAA P
- WVUUVRTT Ll
FVPIGTA T PTII VLY, J. Sy S X 3 - TPV Y PN LA
TIPTR TN O TSI LT LA A A A ] N
Y el Sag el Ty
[4 WV LT ~ ILVTRT
PR AN ABL ] = A d — Y
i 7 OTTRNIOTY VOO widLl
VY ok e ol el VTl A = SR L L Ad 4 o
LAx -2 A A L= anm VO OCTTT g R =
* PN PP ) =W e
? Ul 1 ek VR
5

——-ERREBRG--BETEETED

TR TTEDN
= - W7 and e
< HA‘ !Hf“ﬂd fsst‘l; U

o

- A2

i




g

FORTRAN-3¢ COMPILER
1F2%DNSHFT. FOR

SERIES-III FORTRAN-36 COMFILER V1.0
YICER INVORED 8YYT TFITFORT3E. 56 TFZTDNSHFET.FOR™

T SUBROUTINE DNSHFT v
=T ITNC O ERTT F 2T COMMONT F oYy
T T I e GE R RES O TS MASK (T S TNAME™
=1 INTEGERFY B3I L BI T I T - DI TS B 4 B TS 3T G Bl T S ST TS s 17—
A INTESERT T I T IO B T L I T T S B IS BT T IS B T IS EITIG  BIT T /S OITIE
T A INTE SR T O R I S B I T S I T T D T Y I T IS I S I T2 OIS
s=1 TNTEGERFS BI T30 BI T3 L BITE S BIT3S- Pl T3 BT TS BIT36  DITI /S BIT3"
7=1 ITNTEGER¥G BT TZU, ] » o » - LR ] 1
TS T T INTEGER T B IT 1Y BI TS BIT3Y S BITAY
ooy TNTEGER*T BEGINT, BEGING, HEGING: BEGING, BEGINTS, StGING, JEGIN/, BEGING —
10=T INTEGER¥& BEGNY; BEGNIU, BEGNI Y, BEGNTZ, PEGNI 3, BEGNIA, EEGNI S, BEGVNIS
-t 3 = s ST WIDTHAHSTWIDTRG WID v
R Y INTEGER¥ S WIDT Y T WIDT IOy RIDTI S RI DT IS WIDT I S WIDT IS W IS, WIOTYe
‘__13".'!‘1 LR v L] N\ L] 2Y i
TH=Y N ;nmmmmm-mzm. JCARTSTICARTS
1w=1 INTEGER¥G DGT Y DG UGY, DGR, DGS,y DGG, DG7 DGEY DG, DG LT
1T&=T INTEGER*F DGIT, DG, DGT3 DGI%, UGIS DGI6, D617, OGIE, DGIY, UGZ0
—17r=t INTESER*F S OGS OGS UGS D628, UGSy NURMALS FOREN
To=1 INTEGER¥E DGZE D7, DGRES DG DG3U
19=1 IRTEGER¥S WIDTH BEGTNTENIG RIMASEKS 15K
201 O I R T M S TS S  GSSF, BRNPSFY FGESCSF, INEFSF
T COGTCACFE REUTSF L RCTSFS TIRPSE Y UOSPSF TPCESF
== LOGTCALF R TSCPSF, RFBPSF LEQOPSF, LFALSF, LBRLSF
o3=1 ; TOGITCACH S T I T LLSPPSF-FIRESF
=1 COGICRLTFS PISUSF» PISLSF, PISCSH, PESCSF,, FosCSE .
-\ ST OGICACTS S TSCEFS S2SUSE S SRS SASCSF Y SEEN5F
It T oG ICALRY  LVSVYSE, LLSVSFy HVSVSFS RUSVSF
=7=1 TOGICACTY REBP SR, SEWFPSF» HOPVSF, FEDFSF . PLLEEF
pritctp OGS I AL RCLSSF» Lo TRNS S TRIUSS INT ALY SFTINF
e O I CALT S AP B S R B DAMA ST DAM S T RN ST S D TANSE
So=T COGICACY ST FAMASE Y PRMCSF S PRFMASE s FRLSE + SFFSE » oV LS
>i=t oG I CAHL S S AMR S s SAMC S ENC TSR PROT SRS SITOTEF
SO I A MO S ST M T S S REN TIRY
e e O T CAL T N O AN T AP M P ORI T I RGPS T T ITME S NCC T
g S I SR T AN S S AR S SR AP M S T NS S S S RS T APWSF T IISWSF i
— S INTES AT PATVYT P M SATOV T 2T
s INTEOE R Y T EPBONY TAS BN T DEMSP  TDRMSRY IPAMPRG IPFMPR
2r=t TN TESERY I SFMPRS I SAMPR IENCTIG ITPROTM, TSADTM TDTRINR
3= INTECERTT TR IR {
e J 4 SMEGITNISUOEMG
- o=t g INTEGER¥E LANDS TRNSTRSER, PRRK RTRRAL REVRSE, DRIVE: BIGH, LOW
A=t N TR T T S T T T T T o Y P e S MY N D ST NGO ENGMEG
gt INTEGER¥ ] CRKPUMP, CRRAMPS CRPTS TS CRRES]
— =T INTEGER® G CREPSCT  CRRECTS CRRECZ

“—4'”"'1———TNTE‘GER*4 DTR=T, FIRMOLIP

A INTEGER AT RELAYS T IMERS BMOOPFDMODF T TGOUTEY
*——“ﬁ+-f———-—-‘fﬁ*ﬁﬁﬁﬂ*ﬁ—qeeFﬁFhfffﬁﬂFﬁuLu.um
%—————mwmmmm“m EOWER
-( *rr——"————iﬁ*EﬁEﬁﬁﬁ-EPﬁbt¥vb¥ﬁu ‘Ph*bﬁ““ﬁuuu;

=t nvmn‘“wmm"ﬁﬁMAan-xrn XY AKX IR
o=t TN TR R ST s R M S RS SS T RIPSSTRES
o=t INTESERI T TTY

g T REALHY RP BN RS BCAN DRSS TSR, D TRNR FRMTFR
A.33




g T

FORTRAN-3¢& COMIPILER

SFZ:DNSHFT.FOR
So=1 REAL#4 FOR, WJCNZT, INTCFT(-1:1)
K = S v TR AMTRRERCTEM PHOTEM SHOGTERM
57 ~ = =25 PO e Al T -

—— e t——————REAC A M2y MIO T MY M S MO ST M
———————— WWW “SEMERCIOY
P S ———— — INFESER#4— M2 M I Oy Mt M P e e
e e INTEOE R M S MG M S S S MY ey —
7=t WWWWW
e g e e SOMMANF BTN /A RESHTE TS MRS NAME -
MM N R I TN A T T I T S I T S B I TS e I TS T I TSy DI T TITE EITY
SOt CotMON 7 B TN I T O B I T T S S T S B T T L N Bl T I S O T IS T T I s T T I
ey COMMON—/B NG 7B I 2O B I T M S B T e S B I T 2 S I TS DI TS B I TG B I T2
i MM O B I N S T SO A T T S S A T T A S A L T L S D I T S S L T S I TS BT
- It COMMON B I TN T T O B D S S I T A T I T S B I TS I TR BT T A DT Y
- e — G IMMON B T NG A L B T2 RS R T B S AR RS R TS S B T
Mﬁr—emmenwmwmmmw

—— e ———————C OMMEaN — ] ] ] - - 1 Db
3 -t COHMON—BTFANCA-RTFBTHO R TH2WT ~ v : 7 ST R T
— S8t COMMON B PP AN Y W I DTS WI D T O I D M S WI D T2 WD T TS W 3 ]
St O OMMON S B T NS P E O INS T BEON TS W ST WL T e ot ar e AR TS
S5t COMMON 7 BT TPNC Y —ICARD I TICARD T ICAR DA ICAR I SCARDS JCAR DG SCARD 7
-t S AMMON—7 B LT PN 7R S AR T O I AR T S U AR T AR T I I AR T T ICAR TS

—y lw r——COMMON— B T TENC B T OO DO DO DA DGES DA S DG ST RGY NG TO

e e MM ON A B L PN A S T D S D T S D S DO S D T DG Y L S DO TS G2

-——94—:——-—cormm—fa1‘rmrr—mt—mzz—m 2 D024 DOXSVNORMALS FORER
— e MM N A T PN DO 2 DS 2 S RO DO YT G0

Pt —COMMEN—BHTENC/—W I DTHTBEC TN ENDTRMASK 151¢
FP=t— SOMMON P A At 1S W P2 o B St R PP W ) e R WOl ol y JINDIT 2™

%*Wﬁmmm
i TR =< o, 3 | 141 S it 012 1 S WL % ] A 0l ) e I 0 0] ) QR g | TN W 7 )

1 OtH=t T COMMON 7 ERROR7 TS eSp I RESE

TG IS T T T T T OOMPION T T ERROR 7 P LS USSP I P Lol Oy FooLoF 1 MR oF s P Doe o

e T OO MMON AR OR 7 S S S A SR S R R B S ST AT EN T
1O Ry O 101161 P14 B 8 ¥ L O WAL T Y i) v R & A ACAVACH SECN & e YA

———Hrbe——————GOHMMON A E RRGR Y —AERF S SEWFESFy HER Sy FEBR S P OIS SH e
ﬂ%ﬁmmﬂﬂm%%'“wﬁ—_““
—— DG GMMON - ERROR /AP B IFrASC SR BHMR S MO SF  BMMR SR T RN S -
e S MMON—ERROR AP MH O PRME S PR M S P RO - S ME S P S M

" G GOMMEN— ERROR/—SAMHSF Y SAME SF ENC TSRy PHET SF v oHETEF —————
Yt SMPEN — B RO MOO P T ME TS S P RER TR Y ——————

e et COMMON- FERRORANOPANTE S FEOR MR L 2O PT MR TN P
bt GEHMMON— ERRERA-  ENS A IS AP SR AR S AMER AP RS T A
14t COMMEN—7CINEOT/— TAPBENTTRSIENS SF e L FEMPR
i A.34

RS AN G AL Bt A ANV R




R . ST g M e e et - e,

T

SR, . =K Tl A

ey

FORTRAN-34 COMPILER

F27 ONSHFT. FOR
113=1 COMI'ON /CINQUT/ ISFMPR, ISAMPR, IENCTM. TPHIOTM, ISHOTM, IDTRNR
~FE—————TCOMWIN 7CINOUT7 TRNUTR: UIGIN: DIGUOT; SOSMSE; NSUSHMG "
b S ——COMMON— 7 CTROUT7 L ANDS TRNE TN SERT FRRF NTRAC REVRSES TR TVET HIGH T LOR
¥ = CUMMON 7CINOUT7 TESTIZTESTZ: TESTS: HYBPSSTHYNDOFS: ENGNON ENGITSG ™
TiI/=1 CUOMMUN 70CITTNUIO T 7 LRPOM Yy CRRAMP LRKPLES T CRRLES |

1

17 CRPOCT » LR ROL T Y LRROLS
COMMONT7CINOU T TRENSFS TAPMSES TASMSF, [RFSEFY [ASTSF

v A RCWOF S, LASWoF

Oy punrm*rCINUUTT‘UTRST‘PRﬁUUP‘ERRULY.MWmVUTm».PmUo
ra ~COMMON 7 C IR T T RE LAY T MER T DMOOP T P MO0 -
T 2w T COMMON T CINCU T 7 SECF O PCFRNFS BLGPON

=T LOMMON 7 C I NO U T ST DY RO SE BT GRIOFERS PLFWEF Y LLGORF » SLOWER
mﬂ————commwwaummmmwmrommwmrsrm—

T OMMON T T INOI T T PR TV PE TV SRATVW I SETW
ToEwT COMMON 7 C IO T 7 ADX T AKX 2y AD XSV AD XA RUXS AUXS Y AUX 75 AUXSS TDES
— =t T OMMONT Y I NGO T RS T RIS RSS2 .. RPFSSTRES
TS T COrMMON 7 CINCUTZ TP TV STV
—1y=T CTOMr. N~ 7CRCCY  APBCAN, RSBCRAN DRSPS DHMSR DTRNR FAMTPR N
A0 T T COMMUNT 7 CRECT I DR T WICNST
T ST T COMMON T 7 AL P F M TRPRY SFMT PR SAMT PR ENCTEM PRHOTEM SHOTEN
R COMMON T/ CAL T T PSP S sSSP, ODFMSPS PNTY G AUXY, AOKTIOT .
R 7] 1) SR S USRS oFT
T Gw T O OMMON T 7 CACC T APP SYASP S RENSP Y PMDT S PMOFF
—13%=1 oMM CAL S P TR DM REPP TS P TREFF s REFET
13wt —COMMON—7CACC 7 APMS T ASHSIS SMD T S 8SMDP P
——rarE T e OMMON T AL 7 T S M TR T IS M S TREFF S REPT
s COMMON  CAL T P FR Ty PO IR P PP DSFR T SUIF RS PSR
T S OMMON /AL P DL S PP DI RN S S S AT
:( T T OOMMON 7 AL T PP TR Y PP REPPPS PPIMEFF y REPSF
. vI=T COMMON 7 A7 SR IS SPDFP Y MAXTISRS TREPS DES
142=1 COMMON— 7 AL 7 S TR DS PP SPMEFF S REFPTACPFMEP ACSMSF—
S O OMMON T/ TR T AL PSP ALSWSF Yy MAX WS AUXPTR S TRNFOW, TORTOE
Th4=] COMMON"7CALC 7 R RO RSTRGT KO RETR7TRETKPYRKIO
IR SE T U OMMONT 7 TR T DHME P FRMF Ry SAMPRS FRFMFR, SF IR
195l COMMON  7MOUT 7 M5 M2 M3 T M TS, MG M7 5 T ™7s MO
S 748 COrMON 7MoY M L MG ISy I, ISy Iy M 75 1ML es ML e ML0
gt COMMON 7 MOU T 7 M2 T M S M2 ST M2 M2 M2 T M2 7 ST M M0
1= O MON - MO M L M T M ST IS s M T MG s Mo 7 1 TG T P 2 DI
1To0=1" COMMON7MO0T7 ME T M M M MR Sy M3s, M 75 M3y MR Yy Sl
L
(o rEST - TO SEE—IF  THE SHIFT IS ACCOWABLE
i
5t AT NOT T IME )y —THEN—
DRI W 7 SUM S o o 8 1) B e 1y
piginn. 3 DPMEP RS SP¥F FDR
54 DAMSPeSLIPreProR
135 PR SR G GRS AT S K G 4 8105 RN S U B 651 KT SRR SR Rt 5101 20 RN B S TN )]
TSE SFTINFY . FARLSES
ey o "RETURN
e —ENDITF
DI SENSABECEUTCHES .
= :
B T4 Ll 0 M| R I
—‘( ty P YYwd
- ys ~Pr o
—t+ &2 EnDIF
< P
- oy KT O S I P CLUTONE S ARE S YRCHED™
A.35 %
e o e e 3
B3
, N




el e

FORTRAN-3& COMPILER
: F?‘: DNSHFT. FOR

-
[

RO

= %
¥
=

T
SMIP=AP-SIPHERR
LN
TES —ALSMSFASS2f»FiR—

H R E S PN P AP MR T O O S AN B A S AT S M P S P T A OO THEN—

.
[emd o)
Vs } Fa! T T s
=7 %vv*\v
P/t 20 o 4 ICTRC (AL
=~ L0 g~ 1= O - D iy
& —SFFHNPaf
G = FACSES
ny. AR LT
v T et

-NEEFEHw FALEOE—

“FFIME=FR-8ES

e I"L [T 3 s J-'.s o, o 2 4
H ‘F' ~ ?
[t

4
3 -ENEER
o
o'
14 o IERR
7w TN TJINTY
"Ls I l0
L4 Bl
3
i
H _—(
A.36




~
- E———

A A I N .

FORTRAN-34 COMPILER ERROR MES3AGES AND

*F 2 ONSHF T, FOR

STORAGE RERQUIREMENTS FOR MODULE DNSHFT:

OO AREASTIE “UOTESS —5330
TTTCONSTRANT ARER S1ZE 00U IGH T2
T VARTABCE T AREA TS TIE T 0000ER T
TSIZE meluivainn, TS50
—7ERROR7™ VOTZCH 300N
7MOTT7 COOCEHR 1980
T INOUETY ~OUTYCH L 2 Y4 )
~7BITERC7 COZEOH STED
7CALCY — - OUZOCH P )
U ERRORSDETECTED:
U WARN INGE T ESUED:

- PRI R oy b,
EidIRY CULINT e L

T M CORT TN PO IN T OP R T I ONS  WERE " BENERATED

U TOTERY RARNINGES T SSGEN:

TTEND Oy AMORTRAN=SECOMPILARTION.

Rl ARTINT 1 o ek AT Y W AR VARt L



FURTRAN-86 COMPILER
IF2YLOTREP.FOR

SERIER~-III FDRTRAN—b/: COMPILER V1.0
‘_(_ ‘H“itER—I 3 = FZTEDTREPTFOR

o _ ) — _ .
-_—"‘1—“———% I EOMMONTTFORY A
Q- avaM%W -
-y B RS B Ay R IS B RS R B ESs B Ty
St ENTEGEFH—B IO BT Iy BT 2 v B S B A B Sy B T B TP B e
—4%%&%%%%&%
bt W%WWWWW
———— %HIWWMWW 5 g

—t e INFEGER DO 2Oy DO A 28y i&ﬁ?"‘ﬂﬁrlv -
— e INFECER W D BEG TN END-RMASIGT 1€
——pg e —— GG AL A MOSSF Yy T HS GS S BN S Py PSS TNBESF
——— 2ttt Ot FOAL - HES PR T RO L SR BR PSR T RSP SE PP S
— et —— SR SO P S Y RF B ST LEOP SF TP SF ESHESF
— 20wt ———— L G E AL —TE I Fr L OPP SR FIRESF
—( Nﬁ—__teﬁtﬁﬁwwmmww
- '5"1__—% p=1 8] i e ] T ) i ) RS2 CE

-_M_—bm%‘tes%ﬁ%we&&%?

— et T ORI AMH ST R AN S P MRS P RFML S SFMMHEF y SPMLSE

————S et O O A S AMH R ST SR T ENC TR MO T SR SHOT 2P —

55 AL MOOP e T HETUOFTRENTHY *

Lt ———t0th y 7 Rl ¥4 5 TINCETCN

et G T CAL A ENIFy AP S SR s AP MS T AS ISR 3 S EaSWE

R INFECER N 4—PATYV PRIV IATV T SFTOY

—SGa NS ER e AP BN TWS BN T ENM ST I M S RGP AMP G T MK -
=t INTESERG I SFMEFRISAMPRS 3 1S v
Sy =INFEFERT—FRNDTR-

st INTTEOE R DT I N S S AU MES NEUEMG
Gt INTEOERYSTANDY IRN‘SIN' S PARK I NTRAL REVRSES DRIVETRIGH LOW

—— g N RO R T S T S TR S T S T E S T HY DR S S R Y NP ST ENGRON SNGMETS
2=t IRTEGERF Y L RFUMPS CRRIAMP S, CRPLS T CRRLST
} 3=t IRTEGERFS  TRPSC T CRRECTS CRRSLES
=1 INTEAERTG - AR S P TRAPMS . TRSMSEY AP SSE, TASSSF: INPWSP Y TASWEF
ER 2w Ly ea— mm
- o W%rvu;ot:u| fE;
- MWM&W&E&
-t W%MWWWS&
- ‘i‘e-l ERRLEYBTBSSPBTEGS Y FEoS
-y AT AN ST AT AU S A 5 25 &
S e —INTEAEF G REMSTRF  STRESESREPSSTRES
———— 3wt HHFERERW P T v r SRy
- 54=2 mwmmwsmmmm

A28

- o At —maa e -




R L T U U

FORTRAN~36 COMPILER
tFZfLDTREF. FOR

935=1 REAL#4 FDR, WJCNST, INTCPT(~131)

TSexT REACFS PFMTFRT SFMT PR SCAMTPRSENCTEM: PROTEM, SHOTEM

- =t REAL s DEMSPS ) S IG RIS AUKTU

T REALFS T DRWSP, DAWSR DPWSPS TISRSF

So=l REALCF ARPSS ASPS S AENSP, ML ST PMDFF

= ACFEPIMTREG PPy REFF T PTREFFS REPST

GIT REALTS APMSP, ASMCSP, SMOIS Yy SMUFF

(MBS REACF S SMTRG, DSMP, STREFF» REPT

= t‘WTFPTDPPWJ?ﬁSF‘RTTé‘D IFPDPZWT

T TR REALTE PPDIST PPOFF: AFSSPFLASSSE

sU=1 T RERALFSPFTRGS DPFPS REPPFY PPMEFF L REFSF
se=1T mmmm

? Ty ’ L =y

2= p mﬂmmmmmmvkwc

Y Nt O3 By R7TEETRSSRIU
’o-I ltERE'q ”Iv“#s”ﬁv * ) J ’

Ti=t REACFS M MR M TS M M7 TS Mo Mo

& ; v v 0 TMEZSTMIETMZT M3

T T3y REALTG My MO MST M2 M3 MSH

- TR HWUVTWWWPR(IU) Y SEMPRTIDY
S ST INTEGERF T My My MITOS MI T ML

78x] ~INTEGERFZ M3 M35, M3 7> M3 M3y MF0
3 ) INTEGERTF M, M2 MESs MR 8% MEE, MA 7, Mad
7 eE T T oMo 7 B I TENC 7 RESUC Ty MASK T NAME

sy L ~ » > » ’ [} p'RY ’ T7BLTSLITY ™
S0=T wmwmmo—snnmmmmmf—
T T T MM O B Y T AR I T R I T e S B I T e S B I T S B I T 2 TIT S BDITZ26  BITE7
—w2e] COMMON 7 B PN 7 Bl T 30 Bl T 3 B I T Sy I 3 BITES  BITSS oI T3 ey 31737 —
1 BT OOMMON Y B I ARG B TR0 BT TA S DI 1A DI TA S B T4 I TR DL 148 B I TR 7 -
SN A MO 7 B I TN 7 B I T L S A I Y I T ST B I Ty I T I S I T 2SS B3I TS T AT TS
S TR T OMM N/ B T PR 7/ EE G IN S EEG IR S EE G NG PEG T NG FEG TN EEGING Y BEGINT
- T EtE T U UMM B T T RN/ BRGNSy BEGN T O DEGR T T BEGN T 2y BEGN T S BEGH I3 BEGN TS —
—WMWHWWWWW
o=t COMMON 7 BTN 7 R DTS WI DT IO W DT I T RI O T I G Wi T TS WIDT TS WIDT TS
=i COMMON B I TANC 7 BEGINS BEGN IS WINTRSS WTDT I GLARDET JCARTE
O T O OMMON 7 B L T ENC 7 O CARD I O CAR Dy AR D ST UCAR DS JCARD ST OCARDG S JCARD Y —
e O OMMONT / B I T PN L RR P JCAR T U ICART T UCAR T 5 JCARTS JCPRTH: JCARTS
Ty E T T T OMMON 7 BT TFNC 7 DG T DG DG UGS, DS, UGG DG 7 DG D67 DG TO
o ) P ~7 ) L] y 3 ’ A ’ 1y 5 9 a
T T MM T 7 BT TN 7 DG 2T DG 2y DG 23 D2, DG Sy NORMAL, I"LTWI:H
- e OMMON 7 BT TENG 7 DG 2 DG 7 DGR S DGy DGSU *
- s COMMON - B I TR /W DT SEOING END RMASKST I K
=1 OO ERROR 7 M S T Sy B S ERNP RS P eCSH S TREPSF
- T EE T OMMON - R RO N O T S RS S A AR SR T TSP ERS LPCPSF
- = Sm————COMMON 7 ERRORF L SO e M B S O S U RS TTSREER
Fgvivis COMMON 7ERRON/ CSPPSF FIRESF
- WWW SFIPEISCErR
T OMMON T RN OR 7 S TS SR S 2 S SRy SRS S8 S USFY SUSCSF T
=TT COMMON T 7 ERROR 7 LVSVSF; LUSVSF T HVUSVSE , HCSVSF

— A COrMMON— 7 ERROR 7 AR A SN SR S MOV S E DS FOTESE

P

-~ ? 0] b ] -V -

IO EETTT T MM YRR OR 7 R B A S A S DS F S THMA S T DFMC S F y DRAMRSF - D TRNESF —
e e 141 LI M 8 2 4| o = ) Pt i = 3¢ | W) P o 2\ D Sl i o Y R 1 3 T Rt | M
Atviey MO 7 R OR 7/ SAMH e AN S ENCTSA FHO TSR SR0OTSER -
T MMON 7 ERROR 7 MOUP L M TS SF S RENTRY
T L OErT T OOMMON 7 ERROR 7 T NP AN F 3G L eGP F I 2oPM VI MET NC T
—t MM N ROy AN S A S S A M S A R S S TS A M TS R RS T TISRET

R o COMMO 7 CIROUT 7 TAPBCIN TASTONS TORMSF TOFMSRYT IFAMFT S IFFMFR
A.39

A CEMIA Y e At A SLS gt B e T T

By g igiea it v

F Sutnamne



~—

A ————

FORTRAN~3& COMPILER

$FZ: LDTREP. FOR
113=1 COMMON /CINGUT/ ISFMPR, ISAMPR, IENCTM, TPHOTM, ISHOTM, IOTRNR
" v “TRRDIRT OIS HG TIGOUT T S OSMSGINSIIMG i
htet———cormme VIRST2S v 3 STENGNONENGMSEG
———tit7=t g P ORPUIME S CRRAMS O S TSTRREST
et ~CEOMMON-ZCINOUT7—ERPEC TR EMREC T ORRER 2
it S e CEMMIOIN- O INOU T TRAENS P TAPMS P T SMEP T IAPSSF TASS SR 2
120wt -COMMON— CINODUTA—DTRSTPRMOGP ERRECY v 8T BSOS PETEOS PFEO———
NG T —SECF O+ POF NP BLORON-
) { Dot COMMON—AC ENBUTA—GE T B SREL e SOT B BREPEN T PEFNEP BGOFF - SEEER
IBI ’¥ L I-.I |Bg| e Bl E-ul n) BI “-.H“ "“BF‘B” NBPBE f FRI!-:FF’ S “H‘SE
~——i1 25w - COMMON— S INOUT PR T PR SR TV STV

‘%MW%WW
it —— — GO MMON—C NS RN RPMS RIISRPISTRES
— 2Pt ————CeMMON— I NGU T

rrvvvquvv

WMPWﬂWWW"REWWv (= maeg )
A SR MM O ALY A PR A P AL S R A S M X R S RS AT K ORI N T T ORI
L O OMMON AL S K T S KT R K KRG RS RETIP 7RO =
S ————————2EMME | —ACRECE A PSP ES PAMPRST SAM TG PREM RS SFMPR
4=t COMMON—7 M M L My M M MS M MY M MY LY
B & e S MMER &1 1oty (#1) My i o o e 40 P90 SR B P B N P TR P - TN N PSR L S C- TR P WATAME TEE R AR L]
—— Gt —————EEMMON A MO M2y M2 Y M S M T M2 T M2 TS S M2 MR T M

PRIl | COMMON-/MOTr A M M MESI M3 MM I'T.c/ S eSS TMEYSMING

———iﬁeﬂ?“_——wwmﬁmﬂf&‘m?ﬂﬁ. v yMFET MRS MO0

“‘-1‘532“‘—“-——#9?3" Z apENIPwiT T
A5
+53 P3P SR ENSE-tt
ey
At
——— AL CULATE-PORT MO TOR MO REP-
<
—— SR CAPMER AP Y L E T T T E R
oD PrIDI ST T 36
—IIE ELrSE
—1y¥r OIS T I 2FEPP SO SUZS7APMER
-15& —ENDIT
-
&
o AL CUEATE-TORQUE
P il
=3
'| :lﬁ At i e A 0 TS e A ML
LA L "2 B 1 LER R R A ELA) LB IR A NLEY

——k&u—u——-————l-F-fWrEQrﬁEURbE
= N B PP M B P NS ———

i e A PRS- DR P RME SR SR M OR ERF ME S P B = 20t ©
A RMFRGSRMBESHRMEREAT S 4

'nl

P 0L

[T

(£



FORTRAN-3¢ COMPILER
2t LOTREF. FOR

c CALCULATE LDESIRED HORSEFUOWER
- e :
- S BPMP = PITRE P ME 5230 —~—
. R TR A RS TIPSR S TR T 2
i 3 o TR LT s P TREM =0T
Ml ¥ REPP TF=0FMPAR TR
- L CALCHEATE TS TARBOARD MOTOR MOTRER
- -
R Y4 IF T ASMSP7ASFE T . TE 99T THEN
B ¥ SMpIS>EITN3E
T5y- FLaw -
= R e Lal’ =X UL RallolF
173 TNOIE

1+ 77 ulR‘C’F‘F"Tﬂﬁ"Wf"’#V} YR QT 20
% IS TRERFTLET U3 Y STREFF®ROL R
4 B RN ST M S TREET
- ':'
— RN IR PORER - ORTTRAMSMISITONS
(i
- 4————REPF=REPFPT+REPST
-t ~RETHRN
o Entr

perr R R

SIPHNNY )T R ]




FCi!"TI"AN—':‘ )

F2:LDTREF. FOR

TORAGE REQUIREMENTS

COMPILER

ERRIIR MESTAGES AND SUMMARY

FOR MODULE LDTREF:

PPN T
LA D=aral iRt ag

~

——ARTASCE AREN—S T TE- CHYOOEH gy

HHJE!HIIH STRCIC~STEE SRHGEH

o
LA™Y A lJl‘\ UUL&.'.;H WU
Ladyt i3 L A ecbnd XS
rviouiy RIANA= 8=y | EL~1%)
- - a1 NG o) — L VW e Ve
S AL M= g =) s ey L 3 Y=~
L & Vs dhoend wnd X unlV 4 M bl Lot

AR LA A A= AL L=l - A
F Y. VI w il n\nae:. =~ a.
(A~ a1\~ 202 1 L

| s o v et d poes 10 1

43— Cr‘\nn‘u-\.“-
= R VAR T VLT T T e oV e &

B R FaCm VR o Vil n S 2w val U ] bl ¥
BERA LS RLA £ A AL i =Ly vl e = )

LJl l'f M'T' J Q H-’NLI

(il wAiV4

=TT T

—FORATING—PEINTOPERATIO
MR IAT TN OF D TREP—CEMPLETES

b B indBA2Y Tmad 18

1~ —Ul.l"hr\ﬂ I EU-

- 1
. n - nd — NI on Y eopden ok s el il
—o- PN ERRORSDETECTEES

- ——

TN Yy e S i on? wed B | il '}

—O- YA
b U Vi WY L IO

—ENE—3f= -

LIl = - )

A.42

NP RS el bl L T Tt s,




ORTRAN-34 COMPILER

F2a I—‘NMUUT. FIOR

SERIES-IIT FORTRAN-S6 COMPILER V1.0

TP ITERTINVORED BY T T FITFORTEE. 86 PSS FWMUT RN

1 SUBROUT INEFRMOUIT -
=1¥ N S T T oMM FOR Y
e INTEAER T RESUE TS MASKTTE T NEME

3= INTEGER® S DI T I T I I T I TS BRI T LTS I T s oI T 7 ST TR 3T Ty

=1 ITNTEGER* A I T IO I T I S EI T I G BIT IS BT T I TIS BIVIG  UITI 7 BT T IS
g=1 Nt SR T O I T Bl S B T S S I T S BT T 2 I T s T T2 7 oI T
G=T IR TEGERT B I T Ry BT EI TG BT SS BITSSH BITS S  BITEG BIT3 75 BIT3S
=T INTEGERY BITAU  BITA L Bl T A Bl TAS DI T4 S I T4y B I TA& 3T T8 /7 01130

» P Y ¥ Y . ;

R4 INTEGER¥ G BECTNIS UDEGING BeG I, CEGINA DECTNS BEGING: BEGIN7 S SEGING
=1 INTEGERFF BEGN® BEGNIUEEGNT L5 DEGN T EECNT S, PEGNTS BEGNTS; EEGNIE™
Tt=1 TR NI D TH L WI D TR T R I TR Y R I DT RS W I DTS S WIDTRE, WIDTHZS WID TS —

e T INTEGERF S WID T WIDT IO RIDT I WIDT I WIDT IS WIDT I & WIDT IS RIINTE
T T INT R GERY G JCARDT S JCARD S AR D SRR DA JUCART S wCARDE: JCARD 7 s JCAR DX

T T T N T EOE R AR Y OCART O ICART I OCART S OCAR TS JCAR TR JCAR TS OCRR IS
1=t INTEGERV DG DG DGy OGS UGSy Gy DG 7 G D DGI O

e IR ERERY - DO TS DO A DG 2 S G A DI NORMALS FORER

=1 IRTECERY Y DG T oI DG L3y DO T DG TS DU TS DG T 7 DG IS UG T 7  ue2o— .

) T8=1 INTEGERWS D265 D627 DE2S D677 G20

i

—rE e IN TR A R D TR BE S TN ENDS RMASKS TR

B —— N TEGRR - PATO VT PRIV T O TV BTy

Rt O AT M S T S T O S S BRNP S P PO AN TNEFSF
=T oG TCACY S HEDT SF LBCLSF T CORPSF > U3SFEF, CFCPSF
T rE T OGS I AL A S P S R B SF CEOP SR LPRCSF S T3HICSF
2=t O CALY T I TS LS PRPERS T IRESE
=TT LOGICALR S P TSCSF S PISTSE y P3SCSF, PASCSR Y FUSTITF
=T D G = | 2 Sy ) WD) SRR W SRS I SR> §7 N St N S
Bt T T Sl s it 2 | £ T BT 17 ) I W )2 L & ATACAVC) Sl o s vACH o
‘MW T SRS HOPVEE S FEBREF FOUSEE
S=1 TS I AR R S S LS TRN S SETRNSS INT IR SFTINF
e a2l 2 Yo Y i 2 T i LRl R e [ o FeT R M1 | ) S W T TN SO I 4 € M
—““U‘T‘——_WWT MCSF S S MASE T SFEMCER

IR=1 IR = o

-’

e

f 1

- P il Y, -i®y ?
—-——C-.b — IR MOOP LTSS MET S S RENTRY
BT N —— 5 5 = | L D g = 1 S g o K 1T o R g ) o R M | P | R R

g O T AT AR R AR S S A M S RS S T RS MSE S AP RS  ASRST

» NTRRG REVREETLRIVERE LG LUW

4=t WWﬂuﬂﬂYNdh ey ENGHONG ENGMEG
AT T INTEGER® T CRPUME S CRRAMP Y CRPLS Ty CRRUST
LT INTEGERT S CRPSC TS CRRSIITSCRINEES
gt N TR AR AN P T T APMS P TRSMSP L APSSF TASSSF, TRPWSF, TATHEF
B o=t “INTESERTDTRST, PRMCUF

-l ————— N EGER— T EELAY T MR BMOOR T P BMSOP D IO e

- et INTEGER—SECFOF - PEFRINPy B CPEN—
- e N FEGER D T B OREESE GO TH OROFE FWEFTBETIRE TR
e NI S U BN BEE YT BHE PO MNP I T MB R OINT TR TR SR T 2

SRR —

7 ——
‘ET‘T——"—-’WER‘N—ﬁﬁﬁ—AWﬁX‘&TﬁW
- St -INTEGER WG REMSTREMETR BESRES—
=G INTEOER P TP &IV
- S REAT T AP B AN R S AN N S T IR TSR D T RN T AT IR

A,43

g

La a




FORTRAN-3& COMPILER
P FZ PWMOLT . FOR

SE=1 REAL#4 FDRy WJCNST, INTCPT(—-1:1)
— e REM PPN PR TS FMT PR ST P R ENC TEM FHOTEMY SHOTEM :
EF e —REA A BPMS Py BSMSP EEHMSPy PR S A/ — —
F G e REAE# —EHR S P BHWSR T EP RSP BRSSP
——%————‘REAWWWF
el —REA P Ry BP P REFP PP REF T REPS o m— ™  —
- —-M_——‘—REﬁHﬂ—ﬁPHﬁF‘rﬁ‘*H‘SPTSH‘B'H?‘SﬁBFP‘ —

——-62--1———--REAL~N+-SH:FR&1-BS‘ Py STREFFREFT

fri=y REALA A 2 e B T S
Lo = LAl LAY A AT AR AR L= At b B MO

7= REAA AP M2 MOG MR MRS Maby M2 T H2O
'- g‘rl]&l‘lll.bv

- e SEMMEN— ERRER/—HEO TSR ESC CEP T L ORI SR LIS ST LTS
- P — OMMON— ERROR SRR S NP EP S T L EOF SR T LRy LS

}

- 1 r PTG I T T IRCY P B IR
- —ttyz=% iGHMﬁN“fERRUﬂ?‘"S‘ﬁCSFTS‘SCSF“W ER=F 2=1 v Al w ) wm? o

T T MM N R R R L SV T LS VI RV VIR HOEVEE
- ——%M————WHUN—*ERREHE‘BWM -.Jr 7! L,Ul L'f k] :’—u-.:::.:'{'




FORTRAN-S& COMPILER

$FZ: PWMOUT. FOR
113=1 COMMON /CINOUT/ ISFMPR, ISAMPR, IENCTM, IFHOTM. ISHOTM, IDTRNR
D B gk ) COMMON 7 CIROOT 7 TRNIR DIGTW DIGOU TS SUSMSG: NSUSMG )
i ¥ ! 7 wFiy [ ? AL TREVREESTTRIVETRIGRY COW
=t COMMON 7 IO T TES TS TES T, TES T AV P oSy RYNIPS, ENGNON, ENGMSE
- | v ] » LK ISRIER ™13 -l
— =t St OMMON—7 C I NG Y 2 ~ ] t= 5 p=1
By ¥ - .2 Y COMMON 7 S INOE T I A EN SR AR M P T SM S TR S S IS SR IRFRSF T TASWSF
— 2=t COMMON—Z7 C INOOT 7/ O TR S TS PRMOO P ERR DY DTOGS FOTDES PTDGS
= COMMON U INCO T/ SECFOF S PCPRNE S BESHON
RS MM CINOU T O T DS RS GOV DS OROPENS g 3 RS
2 —— COMMON S INOUT/ — SUEOHNT BLC YV T ROV MNP O PO TRRETE T SORTSE—
e ? = - L] ’ PR
2= COMMON— 7 CINCOT AR v ) S ] ] y [] >
- [ * et ¥ =xJ -

- 128=1— COMMOR—7CINOGT7 PTOVTSTVY
T2 1" TOMMON Iuﬁmmw,u!hwﬂﬂﬂlbﬂ

—t3C=1 H »
T3t=1 oMM 7 Mt 7 PEMT R SFMTRR, SAMT PR ENC TEM, PAUTEN SHOTEM T
—ﬁr———fmnmmP, PNTIG, AUXY ATUXTO
1+ RS=1 MM AL S DR SR PR ST DEWEPT TR TP
] v * -3 4
ﬁ*ﬁh‘“—mﬂmmrmrr T REFST
St ] ¥ () E} B
1T37=t T IONT uﬂtt?‘m TS ITREFFSREFT
— 188 COUMMON- 7O Y PR T F DI P DPPRO DESFRT SODIFP DPSRI
-’ : £} v p= T ROOO
~ 1A= T COMMON7CALC 7 PP TRES DPPF REFFPF T PFMEFF Y REFEF
1 Br=rTR0r ON 7 AL T SRS TSP IR L RSP T TRERS DES
— A=t COMMON 7 CAC 7 P TR D S PME P s REFPS ALPMESR RESMEF
T COMMONT 7 R T ALPWSR Yy RESWST S MAXWSEy AUXFOW, TREPTW, TUNLIOE
1ag=1 COMMON 7 CRALE 7 R R RS RE RSV RET RS RS RS RIT
et MM N AL DM S P S PAMP RS S AMP RS PR MR SFMPR
gt MM M O T M S T S M S PSS ST M M7 ST ML ML O
—157=1 COMMON— 7 MO T M S M M S Mg ML S MG MIT 7S TS M M0
A OMMON MO T M T M T M T M ST M ST M2 S T M TS M2 M2 DT SO
— g OMMON /MO T 7 M e S M S M S M M MG M T S, M MG
I SO= oMM MO T A M LS MR Y T MR S IS A M S MG I S IS TR MU
=
< CUTAFO T ENSIRE COVERORCONTROCVOLTRGE
an
151 I BES— T OO0 O PESxTOT T
— Y M= 0T ST DES=MI2=M3T
132 H TR T N PARK Y T OR T D TR T T B RTRAC Y T DESSDAMSP+ 70T . ¢
+54 O T O ST Ot
153 IDESTINT LT 7 I DES=700T 0y
pgel MSITDES i -
<
1w OUTPOT TRANSMISSION VALVE VOO TAGED
L R R
g P AP S RENSP Tt : .
£ —
7 5% -+ = = v T - 'S
- O — P RMOCE R EANRD—THEN
— —t&t ot 4 ~ i s j 2 ! —
+ PRSI 2720
Py _ STV INT T CTRCSMEP 7R T wAFS
———— A.45

€ ea P (T M




FORTRAN-36 COMFILER
TF2:PWMOLT. FOR

e

- - o vy -,
5 + ) K 4+KD ) #2730
I s
- -0 Ao hdd e g
/ ‘e r o . 1O STYY=0
: - -
{i - T ELSE -
v -
;1 LR FIVU!!TNH .(ﬁtl U,HIF7'<6’.AI u'**h\ ﬂ((t’eﬁ'ﬁ"‘ﬁh‘!' ’7 ISOOO’*"LS
r AETIE VS Ky PSP BEVE o b T os ¥ ——
/ M TR R NI TS T S0
i 1 L2 v
¢ 167 —STVaINTFHHREINSP G AP St 2R 00O~ S B R A1 SO0 reikS——
" ——t TS 2T
s 4 LD h & vl 4 L feme s
5 Lk C L) ) - - A A Ak
T CH A = bl ol AW AN B Y W} —tnfe 4. Vin WA Y P e wef 8T N | 2
3 TTF TV TR oW R AEEIRA LI AN A A
! e T Y o
‘ ~—17 ENDT-
8 —m—————__{.FW)_%ll
- - 1A ] .
. [ CSNTeY
l: = —PFEF =Ry
\ L By Lo} e T BT VI
N X TVVEOTVY S
. By ] B ey s % o W [0 P
. =T TV VARG
L M Lo - el
., 55— PATYY o6
A 4 2L o W] ed i
! 7O K™ ~
] 1722 DAT U S TLIL
. x 7 7 T VY1 vy 1 LI J 4
L 4.50y 5
g +-F3 ST ST
.'; Pl e [t SHTH R
s 77 rrvved s N
: + 39 SFFied
| LRl <
1‘5 Wk | LN
P 30 Y TINDT
(1 S, x oy
J TOX H-{BTRNR B r AN P RMOGBP T NE - SR T HMEN
" 113 X a4 =2 I
&G & [ - n% - -
I AP
" it DTRET.I O ) Cp B ”
i PRI «
N e PATVV=PTV Y
+E5 SFTV V=S TV
| TEE PRl
! BN camrgliyen
] &7 TRTV/=0
l O oY v 3 W d § Ky
4 LTS o
f PP (TIPS
", oY FFT TVV
i >
] £+ SATYY=3 TV
L W= X F ¥ e s BTH r.
| L7L Y T V VY
1 W ¥ LT (W) )
b & 7 da 1 ¥ WERU
P Pt ey
PR C-I“UIF-
1.8 Waget W1 ar i & wnd
T LAl r1s
I S g0
! e O ETRI
B TG PETYV=O ~
b . I PUTI P
=7 A4 el * 4
"l W XTI )
tgs w1 VY
i okt gt
| 7 TVv=t .
b 4G ENGHEF
3 =
] b
4 eatandh =n 4.
] - d [aY
P Wi o ¥ ¥4t
. 202 £
i
i
" T
; [
1
. [
1
. >
i Z
1
| ——
i
: .
W ,
s
kY
- - r——— —— -t
. .
i
: Y AL S s L e awm, Rl L B




FORTRAN~24 COMPILER ERROR MESSAGES AND SUMMARY
F2: PUMOUT. FOR

STORAGE REQUIREMENTS FOR MODULE PWMOUT:

i
L : OO7ESH pRCEL A
’ SIZ UOUTER 300 "
VARITABCE AREA SIZE UOUCUSH oD

MY T M ST ACK S I OO ITH 280
7ERROR7 UUTICH J000
7MOIT7 VOOCEH 198D
FOINOUTY 001 Y42 —
7RI TRNCY VO2E8H™ 516D
7CALC7- CO2CCH g u s

O ERRORES-DETECTEDS

O WARNTNIS T ESUEDT

— I ENTFRY PO INTS—20H—

A T NG S I N T E R T L ON S WE RS O ENERATE N

T COME I AT ION T OF RN COMPEETES

L/"'\l

-~

~_A.47

B A g N e

. TR I

Al WMV

&‘k 2,




FORTF\QN*ob COMPILER
) 2E ANLGIN., FOR
(r""

SERIES~III FORTRAN-Z4 COMFILER V1.0

(‘ MR EEER —INVOKEDR Y~ F I FOR TS T84 F S ANDO INT FORT

: | %

—— B FHNFESERM BB B3Sv DG4 POSy B BO AT EBETBET RO

AN

———tlemt— ——ﬂwﬁbbﬂ**—ﬂbﬁvﬁb&ﬁb&&%ﬂvb&t&%ﬂw&t&

+F=d ———HFEGER A BE2 EE 2 2y BE RS+ BE 4 BH 25+ NORMALYPOWER
—%MM*&ERH—%:WH BBE&TW%—

—ig e e SR AR M E S AR R E ARV L BRSSP SR P OR S
P e e e A ST SR O RSy HFBF SR RO SF S TP HE SR T EEMESE
20— e G AT FF v SPPSFYFERESE -
B L S 0 15 2 3 0 (o L g W) WS e e e Wi L el K et i R el T R e e o
- b o L P 1 Won L lw . U 3 o e ] gt ] R T T W R L Do e o] —
e e e A AV S VSR T O SV IRy RV G SFSHC S YEE
P = g o 2t e ~ s {ae) Y 1) it S B PRI R Y T i Lt e ) O L TeRCRC )
S e S e T R S S T T RN ST RIS T TN T T S P Y -
MM&WWWYWW
tyey oot WWFWFW’”L‘SF“___W‘
'W'“f&%@ﬁbﬂ"sww‘fﬁb WP EO TR SHO TSR
e e A G, A S C T M SR IR ENTRY
—— e G RO A - NOFAN RO P M R SO P M R 2R M P I ME NEETC
R T Ot AN AP S S AR M S A S S ST A EM ST AR ST RS WS )
—— S — I NFESER PR TN PE R SA TGO T —
T iy INTEGER A BENG TASECN T RMM I THMSR I AR T PP MITR
—— STt N T A T MR M R NS T M T I RO TS T S MO T M T D TRNY
I et e NFEGE R TRND R
I

2

l'_“rl

£

) !

e 5 i . . ~

—— e I N T RO R T O I N S S S SISO NS MG
— 4=t N T O R AN T RN S TN S A PRREG N TRALS REVRSE s DRIVESHIGH COW
e N T O R T T S T T S T S T R P S S TR YN D ST ENOROT TENGMET
xwt TN EGERAF CRPUMP S CRRAMP S TRPLES TS CRRICST
NS IRTEGERT CRFSL Ty TRRSC TS CRRICZ
Hop=t T RS R ¥ TR TR M S TR P TRPS S IR S S SF TAPHSF T TRASHSE

4
(4 £ ‘.'.}
344
.
o

A INTEGER#G—ECROF FEFWNPY-BESREN
A ENFEGE R STy GRGESE ST Dy GROPEN FEFWEPy BLOOFFy SEOWER
AP e INFEGER G L DN - C - BHEV Y - MNP G MBPENT TRICS TP SURESE
o A ENFEGER BBt EEE FET BSOS PG
et ESER AL T AUX R TR S T A A S T A X ST AP Tt S T DB
e ENFEGER R IM T RPMS T RS RP S RES:

B e NS PPy S e

TR MEINAYL el A AT e ey S P bl

B I

1.',;’-_ o e o -




AR

N

T T e e e

FORTRAN-346 COMPILER

TFZTANLGIN. FOR
. &S REAL#4 FDOR, WJCNST, INTCPT(~-12 1)
SETTTTTTTT REALR S P EM T PRG SEMTPRTSAMTPRS CRHCTEM, PROTENS SHOTEM
B&M—"—MWMMMTWX? TADXTO
oLl 3 ] T Do S
o=l REMFT: T RSP ST RENSHFY PRUTS Y FMDFF -
&U=1 REALY S PM TR DRMES REPP TP TREFFS REPST
5TEY RERLFF TPMSF, ASMSP: SMDT S, SMOFP
oAl REACFA SMTRU, DSMP T STREFF > REPT )
(VTN AR O RS PO DFPRIS USFRTY SDIFF DPSRY -
&=y REACFY FPUTSYPPDFPS APSSF, ASSSP
ol P RERIFHPFTRG DEPF REPFFY FPMEFF » REPS
sh=L “REALCWGSPUIST IPDFPTIIRAMSP T TREP Y DES
(YA DY REARLT P TR DSFFS SPMEFF s REPTFYALPMSE Y ALSMSF
TR I T REALT AL PRSP AL S RSP MR KRS AU XPOWS TRNPOWS TORGUE
G T R IR K T R S R IT KET R ST R R T RS KPS RTO
YAV ¥} REALFET MM MO MEs M7 MIES Ty et
it “REAFS M S M IS T SIS M S M TS TS M20
F2=t REAC - MZ TV M MZS MG M2 MBS M2 M2
———7‘321—'-_——% <2y MOUS Iy < G M IC
—7TA=L WWWWWWJ y SFMFRTTIOY
A IRTEGER Y M2 M MO MM
76w T ITNTEGERF M3, MSS M3/ M3S: N3y, MaU
77T ITNTEGER* T M S M S I S MR G M ME e MaE 7 MESs A Y
e ST OMMONT 7 B I TN T RESUCT  MASIGINAME
ey MM T TFRC 7 I BT T L I TG EI TS BT T Bl T BI TG BLT 7 LTS I Ty
Joeey —CUMMON 7 BITFNC T Bl T IO BI T I L Bl T G BT T ISy 8ITIA DI TIS  BITIG s BIT17
G MO A T T R I S B I T I I T e S BRI T S I T AT EI TS EI TS BT T
T T T L OMMCNT 7 I TR NS B T  S B I T3 BRI TG Sl T3S DI T3R8 BT TaSVBITSSG DIT37
e O AMMSN T D TN T T S B I T I BT A S E I TR S TI T4 BTTAS- T ITRG- DL T 47
- MM S T N S T Y A T S R T R e S I T S A I T S O T S BT IS I TS
HO=T oMM T RS I N IS e G I N S B G TN S S EEC TN EEC TN DCECTNG CEGTNT,
St —OMMON 7 B T T N D RO B GN T O e LN 1 BECNT S SEGN TS  BEGINI S BEGNTS—
T N LT N R L T s W L T e T W Y T ST e L TS N T TS WID TS WTIYTHY
fage 8 § COMMON—/7BTTY C7 WIDT Y  RIDT IO RIOT I I WILT IS WIDT IS WID T IR WIUT IS
YT LOUMMONTETT S R G TN R E OGN TS T RI O TS WIDT IS JCARDS JCRARTE
PO IMMON A B T T NG 7 AR D T G AR D SCARD S ICARDS JCARDIS S JCARDG UCARD T~ —
Y 1T=1 MO 7 BT T NG OCAR Y AR T U JCAR T T ORI AR TS s JCART A, AR I =
=T COMMONT 7 BT TENC7 D51 0G5 DG3L DG4S DGES, DG D675 DSy UGS, DGTU
W=t oMM ON 7/ B I TN/ DT Ty O T S Do T Sy DO I UG, DGT Sy DO 75 DOLTESS UGT 7 DO20
TR T T ROMMONT 7 BT TRNC 7 DG T DUZI D63 DGEZA, UGS NURMAL Y PUWER
Wy TOHMON-=73T *NC7DGZE D675 DG DG2Yy G20 .
byl *—COWWNWWM:&. T K
= OOMMONT S ERRUR T MSSE S y GECSF Y INDFSF
it bmﬁvadWak y OSSP SFYCPCPSF
=1 13525301 014" B o Y Y 8.1 7 A 0 Y S B | ) UG W [ <) S W ot SR S CT T -
TOl=1 COrNLIN 7ENRRLN7 LorFor v F IRCor
ToT=1 00 1 510" R 0 0 ST F B S O WY Sl e 90 S - 1 e el T2 30 G- Sl Db A I
R . W ¥ 11| 11 R 2 441 AT 9 BRI Ty W R TE 1 WG R 35 IACY PR T} MY o
TUI=T OO T Y ERRUR T T LVSVER S LUTVUSF s AVSVSE; HCEVSF
——ttdE - EOMMON T ERROR /AR BP S5 SRWE S5 HOPVEr T E B SF T CCOSF
St R AN R R RO S S S T AN S T S TN S TN T AL ST TN
Tt MO 7 R RO A S A S A S DHME S s DEMC S DRMIREF  TTRNSF
1=t Lo {10110 Ry o (T8 [ = T |4 P07 S i B T S TR S o 2 1 S M i SROTERFRC LD o | £ ICTRERCT 2 | Ny
I V&W_——-WWRRWWWWMW
NN 7 R MRS MET S S T RENTRY
—ﬂﬂsu————tmmmrmwm, EOP M FaGP M F T 26P M F T IMES NCLTCH
e M R R N S Y S S AR M S A S S S M AR W E S YRR S
Tyt SOMMUTT S INOL AL AP DSOS T DN L DM S DS R I P AP RS T PP

— A.49

Bee e © o n ST T . ikl AiohDD Bl Aok T 3w 1

-’ﬁiﬂﬂ P AR T P




FIORTRAN- 34 COMILER
:FETANLGIN, FOR

113=1 CIOMMON /CINQUT/ ISFMPR, ISAMFR, IENCTM, IFHOTM, ISHOTM, IDTRNR
WW‘MNWWD’W“N‘U =G
%—_ﬁmﬁmnfmww

£

=1 o o WW‘TWWM v A3

7=t 126 mwwwm g l TEERCEET

4+ +0wt SN O O T SR P ST e Sty PR SR
-t M—WWWWWW—KW Tﬁ%W
——tpGen e S MON A TN G T A BT RIT PRMGOP ERR O 3 I

! - 1 ; Pl'lHHB” ‘G ! Fl’a' |¥ Z ;BI—I A AL ;' ; HE QTBHGBP oaBFq|3|-lF‘ A e —rmn

2 e ~ P EIN— G NG TS ECF G PEFMNPY BEGRORN

——-1'5‘8"1'-—-“‘— W%WW

PG e S AMNS N — G NS E T - SUB SN Bty r BHEWVA - MNBPENMEP SN TRIES TRy SURESE—

——— 2 He e CIMMOM A ENOE T PR Ty TV

X ek ) W%TWWWW
———t R e e TG M N G TN ST ROM Sy RPM ST RSy RPISYRES

1 2Gwr————COMMON A ENSO TR TV T STV

——%&*—mﬁ—fmtmmmﬁmw: ﬁﬁmm?mm
— e OMMON — A AL P M PR S P M T R R T R R E NS T E M FROTE M SHOTEN
—— e S HMMEN— L 3 " ¥ v v VADXTE
izt COMMIN— COL O/ BHIN S Py BHRSRy B W e r BSRE > - IN O P T
= 3 ; v n 3 =
""""5.‘3‘"“1’.“-"‘_“-. -——-PE!.. "-‘HSN N fEﬁt:ﬁ 7" ‘F ™M ' Ral B‘P"'P'v REF F 1 ¥ ~

— i Tbm—————GOMMON A St A APMGP- AOMEP Y SMBE O SMBFP
————— MM RS A SMTR AT DIBMP T S TREFFREPT

%%*WWWQ
et S e e SMMSN—A O R P PEH S PP EF Py RP 3SR RS2SR

( ‘A CMMOR A CAE S PP R R P RS R EF PR FRPMEF R REPSE

—

s

J

Fe e PN A AL S P E S S P DR MA X MER TR E RS D

g e MM A CACE S TR D3P R SPMEFS Y REFF ALPMSEATEMSF—
e MM N A O A A R S S A S A P M R R S X PO T RN O T ORI

et COMMON A CAL R TR ZTVR T KA KRS KT RSV R T RIO

< g T e e AN C AL BHM S P B PRMPRT SAMPRS PEMPR SFMPR
et AMMON A MO T M M M ST M S IS MRS M S M M M
AP SN A MO T M S M S M S T S M e TS M T Y S M T ST M eI S T
—— e i ——— - COMMBN—A MO T A M2 M2 2T M S M I M2 ST MBS M2 M2 MRS M
A 2 S | 1) Sy i R ST T
~~%&H“——66WWWWWWW%WW———
—-—M%WHW“‘W S SFMPRtTTO—

———**”%'WW ore

-+

+3F REM S LMoy

g g ra —RAM I TAPMSEY

A fo) RS peow i gy

g RS IAPESPY : T

] NS i)
3
™ TIRYERTBEUCKET 1HNGCES

1
.
i
I
1
i

e et Attty bl oA A e e - -




B s

l-f'i’w "RAN-2¢6 COMPILER
-.-'ANLUIN FOR

1&

[¥N)]

ATECAN=0. 0Z33#FLOAT (IASECN) ~-7.2

'hi

— I A A AN T A e Y T AR TR AN TE TP 3T RS DCRNTC

Fosa — -t R AN e~ bt R AN T e s T ASEOAN e
A A AN T = S R T A S BRI T e T Y T T TRENT
Y SRy ema it Ao aes —
py oo —ASBCSF=>CTRUOES
g NI
— -
T
17 —MIU=MIOFT
7+ MitwiMiiet
O A S ] | KoY v v
I MM B M T T O 7R COAT T IDAMSE =005
174 —£o b=t 2— '

3riddind

4 -
B AA ™ L0t P r-—m‘u IQI-I.'
:‘.

—4S H A OHM SR T O T AN RS BT =S 7O N T ORMEP=0
T I ERMEP T =370 ~THEN
&3 Tt o=

g PR ST
5 BHRSR=BHMER—
e - DTSR TG T 0T Y AN CEERP S T BRNPSE= - TRUES
-3 P OMMOR LT O S AN D RSP — TN SR S = T TRUE:

DESIRED—TURNRATIO

o i @

—-—-‘Hf:?-—'—'———-l 3 —‘fF(‘I‘B?'RNR*t‘Hﬁ‘#‘ME
“JI ‘ r\llUIﬂ"l .
ria % CL8E

—203 FRNE IRt
g ENDI

ey,

—265 r———BWR-mm*WWMMM* FRMD

45 S L g w4
Ir{fﬁumtﬁ“ﬁ"@‘ﬁﬁﬁ-‘fﬂw TP TRNR=OTO—
R —‘ (] —. e w

TR
BTRNSF=TRUES
PR

LTI LT

I BT RN L T T T S R T TRNR L ST =0 TS ST T T ITRNRE T TY
A.51

T v e L SR T TS s o AP e Ty o AR IMANATL T o

=

Lt wlire BEeC

4t

s

sty T “q‘




TRAN-S& COMPILER .
TANLIGIN. FOR

- e - e oo o -
< CONVERTMOTORFRESSURES
Fyo
L™

d
o

FAMTPR=GTY

g x~

- |

-t Pﬂ‘f‘?ﬁ"(ﬂie,—"\'f #GSQ*FEEIMﬁFﬁi"?R7 g Lw L w

el - L, -

o St =4 U—L‘ll\:‘.ﬂ

=t 2 —‘W?Pfi-ﬁﬂﬂfpﬁ'lpﬁﬁfz‘"' Jo) =
o ) LA™

K - K =

248 RAMTRR=FAMFRAAMI4 :

AN L) LA LI X 2 BN L=l o

s w¥ia Ll o nd o B F
AN 3 oy w TIZWOLTS
M o el 4 nﬁm:':FR_hE _Se ) ot o o T VI T cod
&t vy . - 't e VIVl e

N
i
¢

22" %—8%-—1—:—#6&

Do Tte W, § Rl Y B o oV e POE /Y gl % b el 7 ¥, WP TP | wad 7 ¥ ) W TR ¥
= T Ty ||—rr|rr\frturn\u B
———E S ————— G NTENLE
TIWONT

Tl B on Tl Y el 't e T Y d Y il Y W A
s b LER BRSNS AN itk BN AR I‘IIIUT
e Yy b | X. —El LE
LT - ) . b e v e [TV
i I = =
A ) Li ( | l ' ' . - -’ »

Pl -

<

_— - = -

e i SEMT RO N
T el 3y Y W e — Y
AR FFMPRC |'|tﬁ = 3 . 4&\.‘: ﬁ‘fF l:lﬁlﬁ f { : s-. F MRS T et SIS g
D' L K | Fad™ A 2> bt ey ol
P 8 LA™ M A~ MRS ™ i S gt L)

232 —SFMTPR=SFMTPR+IFMFRGD
Py o
23 WHer CONTINGE

A

(e Cond T i AL d
— 2 G PR eI M TR RAM DS

For O W}

P Y o = e
g aF(S!‘H”"R.ﬂl .14. - -
x
4

PP e el e fvd Pr
am et LR E=T Dt I O I Y S Yot L Srter] 3§ e} uht IT'\UCD
o
< Y ;
2N 3AMTRPR=O0
vt =2E « J

TIE W“#&"ﬁﬁ‘tﬂﬁ‘?ﬁﬁﬁﬁﬁﬁ*;#uv PR Y

- L‘Ll s“ ’ e 1 E 20 M Pl |

2HG SAMTFR=SAMTAReSAMP R
24— S ONTINGE

pni > SAMTHReIAMTRFRMSS

252 —IEFTSAMTEROT I o = .

Dok TSt Py = "o ak -

P r - S B M S Mt O=tr

ER M= e e PEOAT I ENC T = 2T D X
I - . = ORS - s N—
~ENCTE ity

Y i & ol
[ =32 =0 2

= =y - - .altw (:“i Iu’ IE",I t_‘V' - tt_'a , , !I|E:—|‘ - :

T W Tt of nad ¥ DY, )
LR S LU B - i oy e

PG 2 U L S ETay

ﬁrr.n Wil e AL

SN T Ll sy et e vl Wl Rk s o

oML

L 2




FIORTRAN=Z:E COMPILER
{FZ:QNLGIN.FUR

280 INDIF

C

1)
13

=5t RETURN

- SN

N

T RARLMGrU L AT s T aws,

Cown A Ll

j e

Larm st L
-I



P

FORTRAN-8& COMFILER
TFEZIANLGIN.FIR

STORAGE REQUIREMENTS FOR MIDULE ANLGIN

/]
ERROR MESSAGES AND SLMMARY T

PP Y. WA

. PP Y . € | ot G - AT ]
L™y R v py § Y P NS O ) ey
.

L2120 8 I
A\vAP il pe ] ~t 4 LT
— - ron %) =
- . ?2"‘ 1‘f°U -
- Arrlrens e Lok
. - VULAJOTS [=Y= b

BEA N T 0l Il (ST A e g OV VTR R LY
TIPTIC KV DU X T INTN L WV AT LA =
Bt Y= ey LW PP W Ny
LA 1A A X4 A\"A g~ 1" u | g lwy ey
[ e V4 JoagTagcuay £ L2 et s 1
MEd T SO HH T*8h
. 3 a0
o T I Lx
y .FFNEI A T Lot LT3
'—_—;"H'!— 7 AT E ) T LI
) M2 4 Fu Wt VP TH ] VP ¥ Y

] =¥ 4 AL S 4T I f L= F 4

———ERRORS--BETESTERS
- A AT TS
- - = =

S el b’ P i s 'S ok o
————— G R RERS—BE ETEC TS .
- f

ST O T-Oh-—WARMNING S— I SASUER

-y

-
g .. n
-

B E— SRR -

LY

glﬁ;

LY

el

~———

'

3

i

)

i

!

i

|

[

'

.
. AEPRCE

..... - O T e g Aan et AT Y Y 1D



FORTRAN-3& COMPILER

tFZ: DEMOS. FOR
SERIES-III FORTRAN-3& COMPILER V1.0
T OMPICER T INVORED YT S F ITFORTSEBE v 27 DEVIOSTFOR
B —RFEROOTINE - DEMDS -
=t —INCEO D TP 2T O MMON T FORY
- R IN TR R RS TS MASR TS S i
=1 INTESERYS B IS BRI T I T G I T3 BRI T 0TI T BT TS Ol 7 BT s I
g I TR R B I T BT T S E I T I S E I I S B T IR BT T IS I TIG  EITI S BT TID
m e N T R A R O T T S N T S T T R S O T T S I T S T S IR BT B ITES
2t INTE ORI T, BT T 3 L I T 3 I T S DI T3 BI TS BITIGBiT37-BITSS i
~fry IR I T A I T L B I T S I T S O T B I TS O TRey 3T Te 7 31 T8
v Gt I N T ENER Y B I T L B I T2 BT SYS BLTOY N
e TNTECERTR DEGINI Y BEGIN Y REGING DEGINS  BEGINS  BEGINE  BEGIN/ SEGINS —
IO T INTEGERTE CBEGNY S BEGNTOS BEGNT T BEGNT S DEGNT 3 PEGNT#, CEGNTS» DEGNTSG
1=t N T W I T R I D T S W D TR ST WI DTS WIN TR T WID TR S RID TR WIDTRE
2w —INTEGER¥ S WIDTY  WIDT IO WIDT I WIDT T G WIDT I S WIDT I WIDT IS~ RIDTIs—
. “IS=T TIRNTEGER¥S JUARDT, JCARDZ JCRRDST JCARDA Ty JCARUS JCARDEG JCARD 7 JCARDE
B ¥ 1 — WWMRIWWW
B v | IRNTCCERTS OLT, D0 D53 DO%S BDGST UGEy DG 7 OGS, DG, OGT0
- —ItwT INTEGER¥ DEI LG T G UG I3y DG4, DG TS, DO DG T 75 UG TG DG 1 77 D620
- 9=t N T EGERT - O 2 S DO e DO S DO S DO ST NORMAL T PORER
- TETY TNT EGERW‘DG&. DGR 7> D628 GZLYy DG3IQ
i Ty INTEGERTS WIDTHY BEG TN END RMASKS TV K
R O LAY M S S T S S T O S S DRNP S POSCEF T INDPSF
B O R " N1 0 oy =) 45g £ B | <X ) A e | 9 WA SO W€ S Y SR BV /20 Y SR W o 4 221 * ¢
- —a=Y O IR SO S I B S T L EOFP SFY LPRLUSF T CSRLSF
- A L G 15§ ) < 1 M - NS - Pl i
24=T — OGS I AL P I S SRy P AL SF s PISCSF Yy PESCSF POSUSF
b=t T CACTFS S TSCEF, 3TSCoF,, 338 CSF o4 oCoF v S3CTsr
W——Lﬁomm—wsmm VEF Y ACEVSF
’ == uuu.r‘-ﬂ:‘*#"ﬁu.borﬁ;a ﬂ\'N'o- 51.1 HN.n lNl LHL.. ~|— T lNI"
e OO DALY AP R e RS A S e DRM S T DRSS DHMR S DI TRINEF
. 3=t TG TCRE ¥ PHMHSF S PAMCSF S PFMNASE S FEMLSF: SFMESF, SFMLSF
—Te OGS I A  SAMRSF S SAMC ST S ENC TSR s FHOT SRy SHOTSF
LR T IO AT MO O M TESE YRENTRY
s T A T UG AL NG F RGP MG F eGP F I ORI F YT TMES W T
Ty CTOSITCALFE " RERSF S APSSF APMISFY ASSSF Yy ASMSTy APWSF s ASWSF
— =St INT RO R - PAT YT P TV SATVYYS SR TVY
3%y TIKT :mmmmrmwmm——-—“mﬁﬁ
R e I M T R AR T T S R T AP R, L N M L P HO T M T TSRO T T D TRRR
SN T YR OER T T RIND IR
O INT RO RN I TN S A S MG T NS OSMGT—
JU=1 TRNTEGERTS TRAND TRNS TN SEAY PARFS NTRAL, REVRSEY DRIVEYHTIGH, LOR
et INT R G E RN T E Y I T E S T S TES T v Y BP e Sy MY NP S T ENGNON NG e
TR E=YT TINTEUOER®S LRI CRRAME » CRPLS T » LRG|
oY TNTEGER¥Y CRPSLCT . CRRSCT CRRTLY :
ey INTEGER®E  TRENSP TAPMSPES TASMSE TAPSSF INRSSSP, TAPWSP, TASWSF
RSN TNTELERFY UTRST PRMOOP
AT I T R G R YT T R A Y S T I MER T DMOOR T P OO s D IToOUT TS T -
N TR Y G SE O ORI UIN IO R
AT=1 T4 :o:nwmmmmmm? T SCOWER T

A T INTEOE R S UIORNS DEC VY DHC OV NGO S P O TRES T SORTIE
ey N TEOER T ERR DY S T RS PO T eSS M
M IN T R S R T A X T T AU T I X S AU T TRU X I AL ST R T T AN T OET
¥ IN TSR S KM ST P M ST RS S R ST RS
e Aw INTEOER TV STV
e T R AP AN T RECANS MM S DAMSRS DTRIRY PITTER =
A.5%

R LR SRS WYY ) e et ek TR A -

L o

™




FORTRAN-2& COMPILER
Fi_': DEMOS. FOR

Z8=1 REAL#4 FOR,WJCN3T, INTOPT(~-121)
—Sh=1 REAH 4+ PFEM TR SR TR 3AM TR ENC TEM G FHO T E M ST B
ATt RERAI-BPMSPT BESM IS DM PNT L AU ST ALIXTO
A TG R ER T SN SP DR SRS DR HERS DRSSP p
- ———5‘@1—1——-——%- -9 [
oot %Wﬂ REPST
Lrimt WW

- 5 = fod FERP T TR e ol el Haad o L ]
t‘ e

7t “REM -4 2F TR DSPPTSAMEPMS REPS APPSR MY
"t REWE 4 PRSP TRE SRSF T MAX WS A AU PO TRNFON TORGIDE
- ——Set ———REAE AT K2 F T ST S K K S e e e ——— X — — —  — —
et REAL M M MG My M7y S Mo
Pt REALH—MEST M4 M ST ML Sty M S M MR
———F et ————— R Yy MPEE T MBSy M A ME ST M ST M2y M —
et —RERL#4— M2 MITTMSTMSSTMEITMSS
Flprt —REALC T BHMSF Ot T PAMPR OOy SAMPFRCLO S PREMPFRC IO SRR RET0Y
TSt INFECHE R M2y MOy MOy M-ty M2 —
e INTFEGER eSS MSE T M T T M3EST M3 MY
T e e LN R E R ER T M s M 2 VR IS MRS M S S TS M T MG ST MY
B 2= 1 qu‘RESUﬁ“ﬂWE
Mwmmm'buq.bncwx T TITEDT
H0O=t
. —W_—mﬁWﬂWW‘MW
—gPur G OMMON A B T NG A I TS S T TS 2 OITESS -
*H————tﬁmmmwrﬁﬁrvcr-rrﬁﬁ—ﬂﬂi—tﬁtmw. F5vETTR? ;
- ‘*M*‘“‘*“LW‘?W‘ WW%W
ﬁﬁ————ﬂﬂmﬂﬁmf—ﬁﬁﬂw W‘X‘T‘m o ON T BN BEGNTI S —

et M B TN A R BTN R BTN W TR R HE R R TS R H T W BT
- S COMMIN— B T TANC AW HE TS WD T IO R L T TR B P T W DTS W DT T W BT

At MM ON—/ S T TN LS NS REON W D TS W I T e OAR & SsThes —
- - ~%MWWMMM%W&W&W~
C e e O AMMEN A B T TN AR S AR T O IR T S OSSR T S AR T S TR IR AT
i COMMON 7 S I T NG 7 D05 02 s DS 0S5 D0Y OGS T DG 7S LGS DOy D5 1T -
S S MO N S S N A N T S O T T DO ST DO T NS TS DO T PO T TS DO TS G TS OG0T
—ggmt O OMMON— B T NG 7 D02 IS 22 DO ZI D62 DO MORMALT T PORER
St O MMON A T T N OGS DO 7 TGS DE2Y OG0

et MM B TN W I D TR SR G N DT R MIASKG TR
R G —— Y i 111811 B ARt 0 7 o KD R N I 2N SN N | SECT RN ) T IRE IR B
S MO  ERROUR 7 HES TS LOCISF CORPSF S LOSFR3F, LPCFSF

et OMMON T R O L SR S M P S LU e T LTS TSNS
—100=1 COMMON 7 ERROR 7 1 SPSF FIRESE

=1 L0% 101118 1AV A ¢ 1P L ) ST ENEN L IRCY SO SO SR SR S £ 227 Wt Sar S NG
O MO ERROR 7 ST AL SR SO F S3ECS SCEFTETICEF
T T T T T OO IONT Y ERROR 7T TV SV LTI VEF  RVT VST CHWET

— St MM SRR AR BP S TE PEHRS e
e PN ERIHIRA— RGO S RN SEFRNS R FE A SR NP ——
oG B HMMON— ERRORY AP DO SE T A BE Sy DM S BHMESE - BHMRSSTBIRNGF
—E e GMMON 7 ERR Ry~ PR Oy P AT O PRSI PEMCSPS Sie SR ety
e b O RMME A ERR R 7 - SAMR ST SRME S ENC TSP PO TSP SRS TSP
G M7 ER R S e M T S RENTRY

C e e MM T E IR O NOF AN S O M RS T AP M T T IS N O -

ke t-pe - OO ER R R A AN S AP SO AP M3 AR 2SR S M e A iR ne——————

—t—_r‘:-ri—'———‘_ COMMON—7/C INOET mr*ﬂen:—rﬁssm-—tmrrmm-rﬁm B % it o 1o G
o ' A.56

y




FORTRAN-2& COMFILER
SFEOTDEMOS. FOR

113=1 SOMMOIN /CINQUT Y ISFMPR, ISAMFR, IENCTM, [PHOTM, 1SHOTM. IDTRNR
TIg=1" oMM 7 T NGO T TRNDTR S DI G TG T GOU T S0Sis Ty NSUSMG
o= Y il 1IN /T...LNUU {7 J=iNL e | hNJ TN T HRE TN TRy M Viteey W L Vi FTL o L.UN
ST AN ON T /TN T TES T I TES TS TEST S VIR SS, HYNIPS, ENGNON, ENGMEG
A w ra_s u N T RO T R M CRRATIS SRS TS CRRE =
- MWWLI?LK“QL <
ITee=T MM T I N T I RN SR T RPN TASTSF, TAFESP, 1RSSR, TTFRERS TASWS
s T MM O TN T O T RS Ty P RMUDP S ERRDICY S DT OGS FOT .Ubo"ﬂ“' TOGS
et MM A TN T T O E LAY T I M RS MOS0
e 2w COMMONT 7 eI RO T S ECF OF S PR RNP S BLGRON
RO MO S NGO T 7 O T BRI E T GO O CROPEN FCFWEPS DLGOF F Sy SLOWER™
" e e MO — 7 (e LTS T S U BV DR OV MNP O MOPONS TRES TR SURTSE
Rt MO TN T P ATV PR TV SHTVVSTSETOVY
ToveY = COMMON 7 C INOUT 7 AL X I A 2T RO X S A S AU S AOXS T ADX 75 AUXSS TDES
“t 2wt AMMON A I NGO T RS MY RS, RS RES
s e EOMMON T CINOO T 7 P TOVS STVY
TorEv=1 S OMMON 7 AL 7 AR AN A S B A DRSS DRMSRS DT RNR, FENTRR
+S0=1 CTUMMON—7 RS 7 DR RICNS T
3= O T o T P F T PRy oF MM FR SAMIT FRG: ENCTEM FROCTEM, THUTEM
T OMMON 7 AT OPMISPY OSSP UDRMSP,Y FNT TG, AUXY Y AOXTO
LA MM AR 7 T DR S DRR SRS DR P DSRERS INTCFT
et 1t Sy =T » =1 1 S8
“rRNET CMMON 7 RS/ FM TR DFMF S REFF T FTREFF s REF S T
“toE MO AL /AP M S P TS S P MO TS ST
LT S MMONT R  S M TR TSP S TREFE Y REFY
B 0 =~ COMMON =7 CACC 7 PR PO I DPPRO ISFR T SUIF PR IFEWO
B e o = e e 315411 i w7 oy 5y s o o 0 - ol ] o) N C | G & W g
g E T MO 7 AL T P R TRy DR P RS REPPPS FPTIEF R REFSF
=y TOMMON 7 AL S P D TS AP T MRS TRERS TES
A=t S IMMON A RS 3R TR DI AP ME RN R A PSP eSS
A= COMMON 7 AL 7 A PR AL W RS TR X WSS UMW TIRNEIW, TORGICE
AT T O MMON T 7 AL R TG K G R T RS RO RS KT RET R ITO
I L Y 0 w2 T 11 S o = S .41 By I b 4 150 I 5.0 40 S Sl o e} ST £ M VN
B D MO 7 MO M LT M S M TR M T MG T 7 R MY ML O
—Ar=t N M OO T M T S M S T L S T Ty M MG T ML S TS T M Ty M0
Tt S OMMON T A MO T M T TR G T S M M S M S M s s My e T
RECR EELII 471110 T L 0 o U R g M P R T T o B A 1 HC T ) M ) M6 9 o B 2R 0
+Sty=t - OMMON /MO T 7 M Ty M S MA S M T MY T MRS MR Sy M S Y M
L=
ot P T R I N DS TN MU TR SR EE DS ACCORDING T FPRESEN T MODE U OFERY
_ = o
1 YOS SR TS —THEN
4 P GeMog e T
e s
gt PNTTOTMZE"
%—*w—ENﬁfF
-i—‘-\b-——————ﬁ"(-?ﬁﬁau?—f:@:'tﬁfs‘i}; THEN
A B e MG P MR KRR M P ASMSP)
p g [ e e PR TR R S OO T T A ) TN
+55S- G OHMER AT T AMER T
i) Pttt S N T
e -3 mrn s
Rl S 19 10| N pw) o | R e i R B N S B -
R —EHF

E o A — 4 A R ¥
. ' A.57

ety




i

.~

FORTRAN=2¢
F“‘ULMD

COMF ILER
.FOR

1.5 DHMERP=0HMIFP* DHMSR
s CEFMEP =DM

—_—f A LN ) -
P g I|=< !RNBEH-E‘S-L} L=k

_I_’: I — — = oy s E hd

- * = LAY -

P rusCist . e,
L 3 [ WD M D) iy S1 g 0 D2 g
1.7 e Y )
T Y

- ol
——-&;&—-———-——-————-B%‘.BHH‘SI_

4y o g -
TVr= i“‘\
172 O ]
et A 4
124 =MLELL
T —ENEH-H-

=~

—iy

= i ol 2 F LY N O I ; ; l‘]PI ‘ lai‘e- I FiEB 'l IP ;ER IE;: Pyed i Pl ek o T o I W

- LAALE 7 Lo = = = e 20 o

.-\

_%——_Wﬁi FHRNSTNT

W F w18 Tt J SR S ST ol W |

P et ™

et P OSSP M AN ARGy -SSR

’
-———+??-—~—————————iF*HHHbP*S&ﬁ“t?—ﬁ%ﬂ'***“”“
- > ¢ TTHHRaIW

VAN S ] or']

R TR T N T
L=d i Al—2 A\l i~d) LA B S

34510 o WY ]
LA | =) pai =
K B 1 L as THRT U Fand on PUNN S W TEB O 1D ¢ o ou S ¥ W L o WS
i Y N EITETT OLIT I 1 19 LT
L Bn Lo . oanre e
- N TIRLrIT™

Ty e G D e B ol

ERSE LML N
__—%4—.___._—.—__6'.’“6 7= S
! ™

L ]~ P S a1 BT Tl e PO, ) ll STEE V) o'}
LT bl R4 =20, 1" e bla B}
U )
P FFRNERES - THEN
P X = o -
» yors PR SPeRHRSPY b TRNR—
Fiad T2 8 b

T PFORSPeBHSF
s e
Lo? | =t ) =
p =i rﬂ“p“UﬁWSF*
P -
r oy -SSR SF =R S P D TRNR
e e
e —EN T
s P
s i it

=

- e

p= SEABORNIE

3

- Lo b
[] - 1y

P -
195 Oter=D e O SR —
F ' Al -
126 —BiPw 3PN S
1,25 Tt Bl Py o'y At I 'L o ¥
137 PRSP eoHWOE
. PR
Toe NG

—

-~
. PP
r e RETURN
evie —END

A.58

P




e gt e A e

Inanaall Y
8

FORTRAN-36 COMFILER ERRCR MESSACES AND SUMMARY

F2: DEMOIE. FOR
STURAGE REQUIRCMENTS FOR MODULE DEMOS:
i ARSI O0 S TI7D
- CORETANT REA S IZE—— QOOUER" THL "
UHRTARCE  AREA STITZIE " 0OUTsEH L a4
MAXIMOMT STACK—SIZE OUUTZR TS
- 7ERRORY OOT2CTH <UD
7Mooty COULEH 198D
7T IO T VOISR LY Pl
7EITFNCY — OOZESH 5160 .

7CRCC? —O020CH wAqD

T U ERRORS DETECTEDS

O WRRNINGSITSSOED
T ENTRY "IN O

T CUAT N O TN OPERAT IONS WEREGENERATED?
T OOMP TR T ION T OF T DEMOSCOMPLETES

U TOTAC ERRORS DEYECTED.
O T AT WARNING S T3 SUEDS

T T ERD OF FORTRRN<8G CUMPILHNT ION. o

A.59




o

FORTRAN-36 COMPILER
1F31ECAN. FOR

SERIES-III FORTRAN-8& COMPILER V1.0

— et INTESERM B2 DO2F T ERZ ST D829 050

rEa INTFEGER MDY RESTN-END RMASKT 1K
-—'—E"t"-'l———te&ft‘,ﬁt** - ¥ ~T ¥ 7 [ =1 Lt
— et O T AL S PSPy HF B S T E O SR R R SR L SME S
——2e e G AT D T Y R SF FTHRESE
- 2wt I ORIt B S P2 8 SR A ST R e SR S — ~
‘( 5=t M N gLl e e p L ] R e ) RN Wi T 20 I e T T S
— g IS T ERA A VR T RSV SR MY SY S P THE S SR <
= O AT AR D e AR S T MO PV P ERPEF L PGCEET
— =t O ALY R A A S S TN S T S TR S I NT TR SET I

Z%P—_tmm el i) . [} [ . ? = i) N‘E?

T=t o AT S AMM S AN e N T S MO T 2T S ROT SR —
3w — ST CAE MU EET MUY S SRS -
— =t O AT N AN A O T RO S F L 20 P T I MES NCETCH

£>~3 & ;3 » r  d ’ Y
—— 35w INTESER T PATYY TPV SATVVT STV Y
GG —INTESER 4 IAF BN TASHINS =) g 0 5 o

-\.l- - 2 LK X1 E] PR Y L R ? [

S HNFEGER FRNDER -~
S INTES AT O I O IRt T S MG T NS MG
ﬁ*ﬂmmmmm IGHTOW

= [ -ty f=2 %Y R k) » =l -

—_—#':.!I—__TNTBG‘ER?#"CKPUHP‘CKRRHP_CI@L.: T CRRI.ST

T3=] INTEGER¥ T CRPSLC Ty CRRSTCI-CRRSCY

]9=T INTEGER¥S [RENSP, TRFMSP TASMSFS LAFSSRy TASSSRy TAPRS TRSWEF
=7 INTEGERF R DTRSTS PRMOOF
——b o p——e— e — I NTFEGER T BECRY- FIMER Y

BMEOR P EMOEF B G OUTa
——44-4——-—}N¥EGER-&4--SEGF9F—:-PGF’.J"" BLG

Tos Wael U]
TR YV &L TIT Y

, - - - - =+ e o —
'—‘"52-* > = leE.EI:H*‘“ iib"ld,r‘! WJ’T‘U\-’\." r'vl"\-‘l;"l'\E-D
5"-—1 rju'rl:'r-r"n.. el WIS SUTST
TINTLOST VA YT T VYT rrvy

%—W%WWW

e A.60




I

g

—

[ YRR ESE B

FORTRAN~-24& COMFILER
SF2:ECAN.FOR
S5=1 REAL*4 FDR,WJCNST, INTCPT(~1:21)
=l 5 TESAMTPRS ENCTEMG FROUTEM, SHOTEM
IP= M O e S N T L S NS B T
WW‘P’WW -
- o=t =0 -y 5=t et ¥ =T i n
=1 mmﬁvﬁl‘m
=it — RENCFE AP S Ao, SN TS SMOF
s2=T1 REACFG BMTREG USSP STREFFSREPT
- ) ] Jy Loy UL R » D SWJ
LD REALHE PPUILS, PPIOFP Y AFSSPFY ASESE
ST T T RERCRE PFTREG DPPTL REPPPTFPMEFF Y REFSF
ST LT T REALTS S P DI S S P D P MAKTISPY TREPS UES \
G7T=1 T REACFE SR TR ISP SPYEFF T REFFS ALPMSFS ALSISP
3= T REACFY ALPRSPYT ALSWSE S MAXWSA Y AUXPUOR: TRNPUR, T URGUE
=t AT K R G R ST RS RS REG RS RETRYSRTIY

70=1 REAC A M ME MO TS 7S IS MY

=1 ~REALFE MI S M M ST MISs ML 7S IS M e T M20

Y2t — REALTH ML M M2 MR M2 MG T2y S Mes

o=t AT M MO M T I M MSTT MG
T T REALNY T MM S P U S PAMPR IO T SAMPRI IO S PRMPRTTOTS SFMPRTTIU) -
RSt HRESER M2 M MO M T M2

7TExy INTEGERFT M T MIST M3 M3 IS, MRU

Fr=t ;.vwwmbﬂw4hmqmm4i

73=1 COMMOR Y S I TN~ RESUET S MASKINRME
Tt MmO~ 7 B I TR IS I TS I TS EIT S s I TR BT T e Bl e BL T 7y BITE ELITY
O T T MO 7 B I T FNC 7 I T IO B I T I IS 3T T I S BT T IS Ol T I A DI T ISy SITIE XTI/
— S t=t UMM I T N S I T T R I S I T e S I T S N I T G I TR I G BT T
AT T oMM N 7 I TR T I T G DI T STy BT G DI T3S Bl T3 BT TS5 OT T 3G ST v 37
e=t COMMON /b.\“FNL./ £I7 A eI T L I T A E T T S b I TR I TR DI T e B 147
- ,\:a—‘,v—i =0 ) i ] ) ] -t ¥ TS oI
==t MO T TP N G TN B S TR S e TN ST EE S TN DG TN TEG TNG S EEGINY
=1 oMM T PR BN BEGN I Oy BB SN T S D E OGN I 2y DEGN T S DEGIN IS+ BEGN TS
— S Fmt————— COMMON— A R TN AR T T T W O T e S W T S R T T SR T D T R R T T A WL TR T
BS=t COMMON 7 S TN 7RI T W D T O I DT T S D T T S W I DT S W DT IS WIDTI S —
—ﬁﬁ—i—-——tﬂmwm:mmmwm—mmmﬁtmu OGN TS
o=t COMMON— 8 T TN/ —CARD L OCAR D S O AR D S AR IS O AR D S AR DS OCAR O 7
=t N T T N 7 O AR T AR L O AR T S O AR T S AR TS TCAR TS JCARTS
=1 OO 7 BT TENC7 DG 15 DO UGS D545 DGS 066, DG75 UGS DG DOTU :
o=t oMM B T N/ O T S O T S DS T S Do A DG TSy DG T DG T 7S DG TS NG TR G ED
Sa=7 TOrMMON— 7 BT TANCG7 D62 17 D02 2 D023 DG4, DG S NORTINL S POWER
=t MM/ B T TN/ DGy DO UGS D625 D630

—— bt OMMON AT T NG 7 W O TR BRSNS ERDTRMASKS TR

*F=t oMM 7 RR R 7 M S TS e GESF LRNF S FGSLSF, INCFTF
FE=T oMo 7 ERROR7 REQT SES LOCLSFS CORFPCF S L3SPSF CLFCFGF
- i ?-’; L[ LA B ot O 2 S v Y WA e SR ) 2 31 e e A ) SE S CPRLEF S TSHALSF
THO=% OO 7 ERROR7 " C3PPSF S FIRESF
Tor=1 oMM N 7 AR ORY P S S P2 oSSR PSS FAS SRy P CeF -
TTrE=Y MM ON 7 RO 7 S T SR 32 S CESrS S 3 CSF S A0S P TSTsCEF -
o=l COMMON=7ERROR7 — LVEVEF, LLEVEF , FIVSVSE s ACSVEE
wl ¥ 9 ’ P2 i) N -.r Lot
- = r=2 £ =] S-St -y 7 - e
—OE=— - v v y (] []
1+ 07=1% MM 7WWWNWW
— gt COMMON 7 ERROR7—SAMSH T S AMEE RS I NS TS e Ty

= N ERR O Moo CC  METSSF s RENTRY

LT MM 7 R RO 7 N AN PG M T F eGP M F I RGP MR P T IMETRCCTOR

=1 Lo ) 0 YA A o ) I C R = ) N S T v ) S @ T ) S =Tt 7T O

IT‘."I COriMONR—7 CI NOGQTY ITAFTCIG .I SO0 IBF"'!C'F T TDAT {0 S g =1 Ry IPFMFR
.. S A.61




S e ——— L L

FORTRAN-Z4 COMPILER

:F2TECAN, FOR
112=1 COMMON /CINQUT/ ISFMPR, ISAMPR, IENCTM, IPHOTM, ISHOTM, IDTRNR
Tt OAMMON O N OO T I RN D R D T O T O OO TS SUSMSG T NSUSMG ~
2.15"‘1"'—'—6‘51 SN IO AN T T RN S T N S A P ARG N TR T REV RS BRIVE B I0H T —
~ LS O OMM O N O T 7 T S T S T R S S T S T S Y P S S T R RSP S ENGNON ERGMES
e e MO A I N OO A RO O RAME TR TS TR ST
i itte O OMMON A ENSUHT A SR P ITT Y R S T ERR S 2
——tt St CIAMMON— A2 y v Pt pr ) i) - ) o 7 4 ]
T 20w COMMON A INGU T —DITR ST PRAGEPS ERR LY DT B S PETEBOSS- P TGS
t2tet ——ASOMMHESIN- AL 2y
—%ﬁ-ﬁ———&ﬁﬂ%ﬁ%%&%ﬁw yBLOEON
——— 12w COMMEN—AE DT A GO T B OREE DT BTy GROPEN FEE KB HEEORF SEOWER———-
-— 5 5 ' z Sy HNBPONY MBPONT TRIGS TR SURE SE ———-
et —— COMMEN— AR NS T — AT PR T SRS SR :
et MM ENET TR T AR AL AL A AL S ALK R A S BES——
Pt OIS NG A ROMSY RPMITRISITRPSTRES
Rt CEMMEN— S ENSU TP ST
et OMMON O AP CAN T AT AN DHMER T BHMSRT DT RIRFAMTRR
it — EOMMON EALE - FER T RIENST—— -
—13t= v LR ? ¥ ANERC) aivanony ke
—T3Zey MO AL/ DP M S T DM S P UM SR PN T IO AU T ALK IO
—r?ﬁ—*——eeﬁmrﬂtﬁww*ﬁmm TeET
THSg=Y MO 7 R AP Sy AP S T AN P T MDD TS MO P——
el = o v v L] [} [ =)
- - - * ) VEMbR
B = " T ITSMP T ETRERPS REPT
&=1 MM N At 7 O R TS P O S P PR O DTSR TS SO DS HG
T —2OMMEN— S - ¥ 1 o wtl ¥ Flaandery
) ; J 7 B T T\ ) R at=t UdiS
i et COMMN A CAL A S P O T S SR Y MK MR S T RES TS
%H‘“W%M%Wﬂw

L) g )4 R = | S T P T ) 12 R ] e = WY S M £ T Y B IR i
——z—#wr——wmmtr—mw,w. KRETR7TRTRTRTO
e M N A T S M SR T P Mt G AN R P TS S R R
'“‘1‘41:‘1—'—"‘@11’?%011!—)“”0131‘7—”‘1_"! Y S M M ST M S MES Ty MY

{

1ot M MO T M S M S M L S ML A ML S M IS ML 7 M e T T M0
*—r —r————conmwmmz—nz&-mm—ﬂn—ww yyrcie
e W - —— m i P POt XY IRHSEY i 1]
1T50=1 n,ummwmwwmwmmu. METSTIOO
L
19 pmn iy : T -
o
45t A RO TEM 3 O T R T S O T M T O L O RS T E M T T 2 Y TR
132 T TIRUES
p s T I A RO TEM ST STl TR M Y T S T T ORI ENSTEr G ST 2 0% Ty
TN
Fpw T “FEGPME T TROES p
T LS It T PHOTEN . BT T R U SROTEM. 5T, wm. RCENCTEM BT 2007) -
FTHEN
TSE FROPTT=TTROES -
57 g | =2 " )
— S —— e TN FRUE— - ]
55 b
Tt +rt T = R T AR B
( ———e———-rw—m—#mm—tm.wﬂﬂmr——;
341t Rt CRMOOF-ER Aty TR E R ———— — -
THZ— I NGFaN A P OR= O T T RS i NS R e T O T = P T N S e




v S S T

S

o - - ; . —

NN

Pt S

o ABPTT, (B oot Vs wama s ¢

FURTP#.N- 3& COMFILER

.ECAN:FUR
+ +0. 1 3145E-07#AENSP##3~0, 7420 7E~ 1 SHAENSF# #4533, 5%
183 TFIFAGPM) —THEN .
( bk A PR S Y T S = O T AN S =0 26 A =N FOEN SR
- ¥ =0 Y SR S N EN S P S F U IS 7 E T T I FRENCSP =TS, SV —
&3 OGO T T =l G T I Y T ORT DG T
THE TN
TE7 TR IFSGPMT THEN
T TR PORTO S 2 7 SE SO TRAEN SO 2 A SESUSRAENS PR
< . Y A O T AN A R = O 2 I SN T T I TR NI PR =TS TR T

TGS i A X PR T IS T FRENSP =0 58 SCOE~UARAENSP ¥

¥ ¥ ZRO0EE = r*ﬂLWamWWTr%‘AENSPW“T’WI“—‘“" o

159 DIGOUT I = GOOTUT T ORCT DGR
I'70 ENDTT
71 IFUFT2GPT T~ TREN
T AR POy T2 7 S E= 0 TR AER S F=UT 2688 TE=U S AE NS P¥ R
) v F U PV T I eSO FAENSP =0 222 S TE- T TRARIEF G- 10, V3
=172 A X PR . T O SR EN S =, S T e S E =0 RENS P&
- vuauWW T N D |
173 ' TGO T D T SO0 T T R oS
T7% g IL3012 7 % S -
T “Eairye- y
(wh
76 IO T RO AN D I GO T ) I GOUT ) ORTEI TS
L T NUP AN T AT E S
7% FRGEP=TFACSES -
T7Y T30 CFRACSES
T3 120 1o FACSES
|
T T T I P RMOOP O NE T TAND T THEW
152 HUAPUM—W*- TS IEFUSFACNSPHEDY
F =QUIIEIS WO RSV TR T 2R AENSPE RS, ol e .. T —
13T TIGOT v‘t’I‘)‘DTbUUTTﬂ <TORGOGZT
+3d— NI -
-
iy R N IR NS I NE ST ED
— : -
— — T REFAL L EOR *REMT

TES=OESWYMES

%8 S T O RE PO I IS 6R ® TREFw* 2 ¥ 0. 27U I ESUSF TREPFFIFSE3T0O
7
&

M SO 2S00 O T DES=ZESUGTY
- r
- £ SEF-BUCKE TS FBESIRED ANGEE
<
5P : - FNOLE TR -
e T DANOCE ST O ANGEE=D
ey —IF U PRMOOP B SEAT - AND . T TR T ER- REVRSET Y THEN™
T DANGLE=DANGLEYYU
g 2 I P BCSF I APBCAN=OTY :
154 Y T SF T ATBCANTULO
e e ST P O O :
A+ 5 - -
S - NG Ew 90 O~ EANSEETIOTO N
e = ‘2‘9‘&“ U'wk U"'\'J -U -
g EHD £y o
iy 1) PR o 1 =N
g mare TANSCE=YOTY
Sy ETORE 0TS
Fw it ERDI -

A.63




R

e - [

FORTRAN=-ZS6 COMPILER
tF2: ECAN. FOR

204 IF (TPNDIR E 1) THEN

L T W N b T B Y I e sl ST TP [y B P T ! P L w0 DY IR ¥
R —EHGT ) =0 T O ANET RO 2T
N - = -~
- gl
—

}
!
3
%
2
§il
4
¥
!ll

207 NS A AN T O T T S B I GaE Tt =0 IO U T3 T ORT D623
208 S R = 1) 5 a1 o 14 R e e e B e A R WO A B T R ) *
—_——— *_‘——EHWWNM‘ DT =i eGe Tt Ok 32y

- o e\t

b«
A

i

i

[V VR
;I;
e

F oV N o B T Lo o
s CHERN LU L
= AN VYoV
- o bfbddn Y

i
g
§

n‘gi
4
L, o
h

N

13
}
I
[y
(X

—3Y ——REFURN

Lar Lov T} . .Y
T 4 L™ ‘LE

A.64

J P T Iy I I TS L

T T

.l

P




Rl

T —————— e - . i ———

FORTRAN-S4 COMPILER ERROR MESSAGES AND SUMMARY
:F2: ECAN. FOR :

STORAGE REGUIREMENTS FOR MODULE ECAN:

:‘;v‘ o AR = : COPESH Pt s ul
CONSTANT ARER SIZTE UOORFH T700 -
VARTASCE PRERSTZE—  CUUOCH 20
T MR IMOMT S TACK S ICE VOOTZH 8D
7/ ERRORY VOT2CH gEiele)is)
7 MO VUICER T9S
e e 001 12}
—7EITNCY - TOZESH 5TS6D

7TALCY TOXOCH BIFD

ST ERRON S DETECTEDS

T WARR INGS T TSSUEDS
T ENTRY P OINT ISR N
T POOART ING=PUINT OPERAT IONS WERE CENERATED.

P ITAT IO OF ECRN COMPLCETES

TR ERRORS—DETECTED:
O TALWARN T NG TS ST

TTTENDTO T P ORTRANSSS COMPICATTON,

- A.BS

s e




FORTRAN=-34 COMPILER | 13:30:00 11 DEC.SS
Fae @EQIN_. FOR :

uLRIf':-—III FORTRAN-S& I.-DMI-‘ILE.h Vl Q

S ————————INTFEGER DRt B2 B Sy B4 BE S BGE BO7FHaSs B9y Bot

WWWMEWW
t INESER-—Ra R D2y DR B2 - B2 Sy NORMA I PRI ER M ™ ™ @ @ @ @ X/ X X  ————————
'Y““i—‘——fNWW'ﬂULoa D FSDOSO
Arprd anWl ll-i-.rl'\'o 1 7 l\
p E & Pl e na o e
=T l..UT.‘l 1LWP‘W
I v o e > T I M o § i
- St ey -,w-tw
72t I S W & i ) 97 2 | O LCE T o ] 82 R e W] S b R R S SO R S Sl Yt o
(\ = l-ur.qu SITTERS -.-q-.»l.f-..-l'—f* £ IR S RTNOC IR o
o SO i S S S e S SR

: U &) SR P KW

%‘WWMWW DRSS
—t= LS TCALT Y P RMMEE S aME SN k) = i =E -~
*‘&—-mewwm ST
_'—lfi‘“"i—‘—mmtwm TEOS ¥

S T LTIy ML T =M

=1 - i) Lthmmubﬁ OMEF S APRSTE S HSWSF

MWL E 3=} LEAR-15 A
Th=T uv“EGWTRPBtN‘MSﬁCN‘TDHﬁSP"TDHNSR—IPWR“L PFMFR
R T INT G R T ST PR T EAMPRY TENCT, TFROTM S TSROTM TOTRNR
Sy INTEGER™TRMNDIR T
et INT R DI G INT S S OSMEG T NSESMS
RO T INTEGERF TANDG TRNSTN SERSPARKTNTRAL REVRSE; DRIVETHIGH- CUW
Tl T T eI R S BT T TE S T TR TS HYEF ST Y NEFS T ENCNON ENGMEE
=T ; INTEGERY S CRPINMFS CRRAWIP S CRPES TS CRRES .
aa=T INTEGERF S CRASU T CRRSCIS TRREET

T IR T E G R T AN SR AP Py T A M Sy TAF S Sy IS S SP s I REPY TNSWEF
AT T IR TG R TR AT PRI
%——%WM%W&UP-»;UUU¥ tf‘r
‘“"‘"“i fl‘l:FEI-FRﬂ‘I 'ai-q:a SRI-!I ‘:I: E|-|¥EI rlf'erEN P.—:Fl IBF, E’ —"-F-l- :—ii ( .nr—r—-
i vt N E G R SN N B S VW BHE VYT MNL P O S ME PO TRICS TR SR TS E
~—— Gt NFESE R ERR S BB S P EF BeSy P EES—
- <W—WW?*W

_5.' Ih II' P e o BT N SN o W E B
— -I &ty JEI\T""' LER A AE-LEA 4
- -
St REC o —Ar~LCA

o Ml g en v et e e - a




FORTRAN~ZS IZOMPILER 12:30:200 11 DEC.3S
SF2IFREQIN. FOR
5= REAL#4 FORyWJCNIZT, INTCRPT(~121)
TR SETTTTT T REACES M T RRY SEFMTRR, SAMTPR, ENCTEM, PRCTEM: SHOTEM
;37‘"1__'—“\:‘13!1:#‘4"0151'1‘,4*- DM S OORM S PRTIGYy RO ADXTO
{ -l RERCIFE DHWSP S DRAWSR, DPWSP, USWSP .
Y-y AR AP, RSP ST RENSP FMOT S, FOFF
Su=T REACFF P TR DFMP T REPP T PTREFF, REFST
I RERLR T RFEMEFS AT P SMIJIS, SMOFF
=T REALR ST SMTRESUSMP: STREFFSREPT
—3=T — R PR T S DP PR DR Ty SOIFF DRSS -
=1 REALFE PFOIST PPOFP ARSSPTASSSR
eSS T RERLRT PR TRGG DPFP S REFPE Y PRMEFF s REFSP ™ T
sE=t REACTT SPDIS S P OrF P MAXMSP, TREPS DES i
CT=T REALF SPTRE DSPFS SPFMEFF s REFF RLFMSF Yy RCSITS
E2=1 RENCF S ACPWSP S ALSRSP T MAXWSP S AUXPOWS TRRPOW, TORUDE
=t e K RS RS RS RS RET KT RES RS KT
O REALEFR L L NS MO TS M S e Y T
7 I=T AR ML Mg M Sy MGy ML 7S ML Sy M9, ME0
=1 REACY T M2 M T MEST M2 M2ZS TS M7 MES
73=T REALCWF T MOy MG MMy M3y MS%
78=71 REACHF S DAMSFBTR L PAMNPRT I G SAMPRTTIO L FRRERTIO) . SFMPRTTIN)
o=t TGRS T2 M I T M S M2
TET INTEGERFT MIS: M3& T M3 7+ M3T: MSY, M40
7T INTEGERY G ME S Mg M S MR IS MES MA 7 MaS a7
et R OMMONT B L T NC T RE S U T T MRSRTINAME
7= oMM 7 T TENG 7 BT T BT I I T S B I TS BRI T I TS BT TG Bl T 75 BT TSy BT T
SO=1 oMM 7 8 T TN 7 BT IS B I T I L oI T IS BT DI T IR 3T T LG UITIG W1 T/
—— St A MM A B T NS A T S T T T T T R S R I T 2 S BT T S T IT IS B IT RS TS
7 2=t COMMON B T T NC 7 B T T30 ST TS I BT T DI TS Ol T34 B IT3S- DITS v BIT37
' Bt OMMON B T TN A BT TG B I T S E I TA S B I T A DI T84 DI TATS DL T 35 DI T &7
d=t CEMMEN7 B TN TS T R S B TS s D I T s B T S I T s I T S B3I TS
ST OMMON 7 T TN 7 G TN G IR S G IN S PES TN Y LTINS CEGING Y LTEGIN/
wE=1 MR U TN DN Y BN T O SEGN T I DEGN T S DEGNT ST BEGINTR TEGINTS
2= — MM A R T N W O T S W T T R IO TR S WI D TH S WIDTHSS WITT G WIDTHY
=T oMM 7 B I TR WIS RIDT IO WIDT I L WIDT I WIDTIS WIDT T4 Wil T
TPt MM 7 B T TG 7 EEC TN S PN TS WIDTHE T WIDT IS JCARDS Yy JLRARTE N
99=1 MM A T NG AR D T s CARD S SRR DS OCARDS T JCARDSS  OCARD S OCARDY
=T MM B L TENC 7 AR Y OCARTOY JCAR LT T AR T & JURR T2 JUART A JUARTS
i=1 COMMON—7 BT TENC7 DO 15 DG UGSy DGR, DG5S, DG, IG7 DGE UG U610
o=t OO tMON 7 T T RN R T D T S DG I S DO I G TG DG TG DGT 75 UG TS DG T DGO
——9f=1 COMMON 7 B T TN 7 DG 215 0622y UGS DG G2 S, NORMALS POWER
——?‘wt———*—ﬁﬂ*mT“Ntl DTS DG 7T Do oI G0
—%*--Eﬁﬂﬁaﬁ—ﬁtwwrw MASKS I K
7=t EOMMON 7 ERRN R /T e TS SFS 655 s br\NF“q-l' T PGS TSR T INGTSF
ﬂaﬁ—-——mmmv—nmwmﬁF T
e P R MM N E R R R A S R T S T LT O ST TP RS S TSRS
—--100=t COMMON— 7 ERROR7  TSPP SR T IRESF
— Ot O ION 7 ERROR 7 T L SR PSSR FOSUSF: P30S Fwalolk
— o= OMMONT 7 ERROR/ ST SCSF s S48 SF s S35CEF T 53ECSE, Goorer
ST TOMMON 7ERROR/ TVEVER, LLEVER AVEVSE, HCEVE-
+OT=% MM B RO R — R TS e TN T ST RN S IR T I A ST ki
1 O5=1 MO RO 7 AP S S A N AN DR AR DRMESF s DRMREF T OTRNGF
——rr‘?f‘———i"tﬁ‘lm‘ Wﬂ‘l = T F ML Sy S MRS E T SFMEST

A.67

| et Sy



FORTRF\N—:/ COMPLILER - 13:30:00 11 DEC.3%
2 FREGHIN. FOR

113=1 COMMON /ZCINQUT/ ISFMPR, ISAMPR. IENCTM, IPHSTM, ISHOTM, IDTRNR

T14=1 uanmwnwwwm—m&m—mme
MW&WW PRt T REVRSE BRIVE T M IS TR ——
it = S T T RS S FES T Sy S S S i N D S ENONONT E NG S

MM SN T PP R AMP T ERPE ST ERRES T
b — COMMON— A S ENGU TP ST SRRy BRI

= SH T IAENSF Y TAPMS Py FASMS P TAPSSP TS SR T FNSPy TATREP—
120w :WMWWWWWWWJ_—# —
20 MMM —AL G ENS U T RE = e ==
e — MO N EINERI T — S Oy R E WINPT GO e e s e e e
‘%MMWWWW‘W&“*
F A SHEHO WM BLC VW BHEW W MNBPONTMEPONYT FRESTFSURTS —
1 e AR Ty PRS- STV STV
2wt SOMMO N O ENOU T A RO X S A X S A B T AU R Sy At A & T hES—
— e O MNP RO AR BM A r P MET RSSSY RIS RES
- e SOMMON Y INOU T A PT YT STYY
S AN R S A AR AN T S B OAN T DM S P DM SRS D TR T AT R
P COMAEN- R E7—F By WDENS T

— 2wt ———GBHH&N—MW"‘WPR. ESAMT PR ENCS TEM F R EM T S MO T EM—
‘WWWWWWWM
3 ~ : HROPy B DAy ek I N e ™ — ™ ————— —————————
- Sdart umﬁwm&%ﬂw—mw
—eee g R e e 2O MM N AR A P MT RS PP M R PP TS P TREFFS REFST
i e e COMMEN CALE AP ISPy S MEPr SMO TS oM
t3S=t TIMMON 7 CALE Y U R Y PO I DA RS TS RS SO I DRSS
——W——WWW TASSER
A O OMMON T AL S R TR IS REP PR PR MR REE AP
( FWWW yLRE
LIS A S S P TR DS S MER S REF P AL PSP S EMSE
A S T M R AL A PR S A SR S M R E S AU P ORT TRNPTIW CTORE IS

%*——Cﬁwm*r&mvna-ho-h/m“h 01 09 )
A M MON A AL S RSP S R 5 5 2%

MWW TS MSsS Y Ss mroe———————m
AT MO MO T A M S M T S M ST M TS M S s M e M eSS i ey M
— e ﬂﬁ%ﬁ%ﬁ%ﬂ%ﬂ%ﬁﬁﬁﬂw‘%ﬁw&_——“*

1‘50—1 = ..:wwwxwwwas, S0
5 -
= CoNERT A TN ENY INE SRR
v
AN P AT CITAENS A OO TS Y
T2 I A ST T=RENSP T GT S0UT O THEN
TOX I {RERSP T GT I MIT THEN 7
PR L AENSP=MTF200.0
—ISS ECSE e
IS AENSFEMT=3UUT0
TH7 ENOIF
~TRT ENOITE
-———i—5‘5‘——————'ﬂ-1'-ﬁcw S~
- c _

SR ETo S :

-y
-1 . o o] W
e AP M SR e SR T ERAPM S P S8 6O 2
o " O T L ARME R R
‘( Tatd L o P 3 D) o RIZEILY ¥ =141 i ‘"UUV- a7 Z"'u U
S s AP S SF e AT EARSSF IO OO/ ST
__—‘“H—‘—“WP‘?MW
1 Pt st AT OnE SR -THEN
A.68




A e

FIORTRAN-24 COMPILER 13:230:00 11 DEC.9E
FLIFREMINGFOR

ST
—RAPESMROASTSEOTT
ENDIF -

ENDIR
A SSPTFLORT CIRSSSF TS U0 073048,
TF TARSTRSHGP=UNSSSPE T GT. U 0T THEN
AEF RS T OT T ORSSSPT T THEN

RO SPFAUNRSSSPFS. O

dadaddddaddddadddddddda

(2% RCY
RASSSP=OASSSP=S TG
“ENDIT
ENDTIF
RLEe) a2 ) 3R QUIA) g ow o = | e NTY gt L B S <
S ANt OAS SO =ASS o T DR
T TR T T DR IVE Y COR  TRT IS T - B REVRSE Y THEN
P A AT S = AP L T T PSP THEN
IFUAPMSFE L GT. T DRPMSFY T THEN - !
N APMSEFTAPMESPF ISR s
| 3 Mo Y .
AFMSPEAPMEP=0FEF L
T T T ERNDIE
L NLU1T
™ IFTABSTUORSMEFR = RSMSFI. Gl - USSPT THEN
T I tASMSP L  GT T OSFMSP T THEN
L= AROMSPEROMSPFDSSF
Lo R e
—iZ AP eSS P =0ser
(™ TNDIF
— T TNROIPT
I s
s IR AP S P=RETMSF I T T 300U THEN
- T —IFAFMSR T o T T MSE I THEN -
i AFMStArt SPEI0O0T0 -
L ELUSE
o APMSP=OPMSP=200.0
tn IO
3= ERDIF . -
U= I AT M P =REMSP T L 5T, SO0 O THEN |
— L= Tt EMEA AT OASMS P I THEN
L ASMSP=ARASMITF 300D
i 'ELD.E
—t ASMTERF=ASMEP~2O0 — )
& —ENDIT - (
= RO
— NG
T M AR NS
—_ RSP AP S S X
= R S D a2 T g - i
—12- CAPTTES =AM E {
N TIARMERF=AEME R - !
- — CONVERT WA TERIET—SPEEDS —
(o : T
1TES ReWSP =R T IR RS T s U7 3000 g —
At TSP = A T I AR e A OO O TY
— -
A.69




FORTRAN-36 COMFILER 13:30:00 11 DEC.S
TF2: FRERIN. FOR

2 CHECK FOR ENGINE MAG PICKUP FAILURE (DEFAULT TO 600 RPM)
-2 -
2 = T T TSN & 1530\ Ao gy i ot o e gt 1 v 1) 3 o i G e o By = 71 g 2 ) e By o Ty

Nttt AENMIFESO0 % - "
A_d =2 Y TN
7 AENSFr - TRUE
S S Y F el ¥ s A Al
L i el AT
-,
T Ve

& ~GHECHK ORGP P AT EURES —ON—THE MO TORS S RORKE T
-——~——-—~-—+r--——r4NND—NQ4¥¥EE§F&—}F—+N—BR%%EL4N%4REUERbE~

e e AP N SR AP IR EBR T £ THEN

24 Lo PN VIV N WD o
74 - M SR I3 R
hy 178 ¥

o4 98
- O D TOUL
Bala \)W e ¥ "Ul'

Y
i o

2 -
HI'-D-‘IF -r-u llql'l' 1)

o001

3
rl

LA R0 1% & ot T L
o S’y B and W hn'h O bolll 2 4
L N LY 3

He Moo o e e e
]

Tt AB S tASMSP S P P BRI T 206~ FHEN

L

£y

]

e B A SMIP A SO FBR 8O THEN ,
3 a ASM e FRUES
W s YW N A Va1V on
b3t 1) ASMEPeASSSPFOR
Y Wl L L. S ool
e 3 e 4 e P e
% AR ~TREH
7 Tt RIS =ASM AT ER }
(; e 1=s EnNDIe
- : —Enbrif—
13 —END Y
e e eebabe 5 e L b bk
T A RO TR TR S TR TN
4%t T HAPRE P —ARPME PR I ENS T I T~ OO TN
1+ — APV ROES
A A e St 4l I
T “APNSPuA AR RO NS
I B o L U B pd
. Win IS LT
5 LWMWWJLN-NI.LI.-“‘CU THER
~+9& ‘HSF““'PRUE
Wt 4 Bl Ly et L
F e o L=l L) ne —nal lal“ W'.“—'WD_‘
F WVt —_—tbid . I
tpe ENEEF
W et P cnd Wi i N
. e d =INAAT
¥ o A Y tc:r.u-“ anl= O A . W =l '
LT AT ST T\ —Eapq (=% o i 4 T Ty .
e W — . G —— P
20t HARStArR 0% S o .
oz IO CRPW S TR SRS T Oy THREN

sy A SR PR {
- vy PRSP =ASWSE W

AR pw) | S N 53

U p I EWSF=TRUES

g A

Ry RoWo S

P T T} Nl \ W X oo

i o

"

K Tg ) —{=pdE-E =

S - T

PR el X ¥ ik o mad

=T TINOT

4.4 Wt o S .

£ 3 gta R 0

R —
Lav
L) RO ade T d dtamd
- <1 LAY=m = inty ) .
o B fogd 1o
— e o= Ly
~
I 7.1
RTO
'



l“l'iRTRAN—E-'a‘;- COMPILER BENERATED COLE
1—2: FRERIN. FOR
Qs E e ] ]
USRS ETESACO 1My  RICT Icy @@nm‘mmnm
S5 BLad "] NN *
UU‘(‘J L= DL.L- TV P niR-10d -
*ﬁaw—mcrrt“ Y™ ) 52 S L T

TS THTEMENTH#H—IST
TUUST T ZESEOE OO MOV STSTMCONST

R E TP 25 DIROECE00 FI-o ESTTRENSP
OO S S O AT T MU S TR ONS TF ORIy
T OUSR T ROIEDSSSOEOUTTTTFIIV CSTRCONSTFOEHY 7
CTTTUUS0TTT ZESEUEURO0 MOV ESSCSTRCONSTFIH
O Y B e T T T AT T AT P T T EST AENSPT7
TOET T “WARTT
T T SRS USOUT MOV T ESy LST eCONS TFEH
LT AN AN OO TV
T T T A R SR T MOV T T T E S CET RCONS TSN
OSBRI DPOS TR0 Bl ™y —EXTAENSPY Y
UGy T T e TS L
RS EBOLL Y AT TR T oS 3
—trnf—e3 T ——FAHBR™ &
TTUOAETIBLYEL T TRBS Y7
ORI YOS TOUT—FCD CETeCURSTFIZRT &
ERRA V150 S a5 <] u 4 i e o R o I S RN § ]
OO TS UDED Y FLUO. TP H O
U320 PUS A RX 1D §
- Ty RE SRR B A PrETER o S TCRT 2
TIOR3 33 POP RX T L
oong e SAEF
EECE (%) o M v - n 8 -t o2~ RS - I NN A U i N A G S 1
R W = by v A . W T g S
B v 2 | TR - L7 4 e — T ) o WETOOTUT
— OSBRI TE M2 T O
T ERYTT i ™ CTIEFIH
A7 Y RTCET T
St oM A 37
AP0 57 E——dw) TN AX T L
TR YR EARE T T R A TAR T LB I ST ACRFZAY T
tOetT 38 — 0 =y 51
TN SARF -
T OO ROV EED 2TF P I OTEMFrSFIRY 3
ST 7703 oA =
—GOCT BP0 DAL 1 S LW 1R L0 |0 )
—Oett— bk R OB I R TEMP S E IS T
OO S SZEDSOE T IO —FEoLr CETCTORS T T
o i U e WATT
C ORI ES T ROG I R eovTrir?
- TErOOOY TS
SFATEMENTH 1S5
e A G e M ——— M — — --E‘GITF“’PL@f‘Bf DTttt
- Wzﬁww--—?m——"‘"ﬁo Mt
e -L.l.‘-.--.'..lx..-"'.l TR Tl ONE T2
Y .-t NSNSt Oty MY TIPS TeCONS T+
B 1) i e D WA AV 1) A SRS I EITEENIPTY
—IOFI WRET

MR ey

- A.71

b -
I -
L -

1

! .
b

]

y




FORTRAN-5¢ COMPILER | BENCRATER COLE
T2 H'\EDIT\ FUOR

RRONDGN0:

S H THTEMENT W 137

-
| B eSS0 MOV E25 CIT RN T

L Ot R R R T oS TGO R T E ST RN
- S e I ] AR R e L w M e :‘C‘J eCONE TN

-ﬂjtﬁtr—-'aﬂ-zﬁb*rtsmw ST ESttt——7

- a3 - Wl'—‘ul

- e STy OO
——ﬂw—dfﬁﬁﬁeﬁ&“_ ST

>
Aty e T8 ':LnnnLru::nn =i el s .
A= 3 R R m ) g i m T ek P gr Lo g L= )
- - — et AT e Ter e = ___E&rea.ﬂnnﬁr. Sl £
= T [ IS VTN T} (=)
- ____%25‘ .-u SETEY r-‘n-n i n e,
=T Ot = | B g )} ey hJ w
A g TheT et G
- —Sr 1&“66-&699——44:&———&9‘-@&:6
—O T ADLIENTI O, S ot . Ea
B b R T &MLVT ‘l U

- ~ i SN T or? W Pt AR, D )
”idi AR = L0 B I ]

- M@v&m&——%m&ﬁ 7

Pt o1 L
U CF‘-’ TRy "ﬁlj
- e ed BRI ot b af Lt I A bS W o Wl i Tn T @ i W b nd T o3 il e o 2 W Sad3 - [l o't
o & 74— J il hF b W e o W 0 L= = Dol o o O 0 Lo | g

P Lo T Y WYL Y l.ﬂ'r s

) £\
LA~ LY 42 Tl e WY T TNy W

—

- PR R EED TR0 < ETARERT—Y

- SESESAEOOOS M FEv e r@CONST
- o tEE R RS REOSDROT L EST TRPRSE
- A A E O OO g we ) TS RCONSTFORRY &

- —trva—oRRESY— FMosw : G

- Y Y AREOYUETIECGY i B0 g CETRCONETFITHY ¢

- TTOTAE T YEDERY oIV 6 :

- WQ—F‘T‘P'-‘”QW 7

- SrTARE Y WY

- orac 581 EOBEOEDCOY o 4 ) L ITAAREP

- B2 YR DSOESRO0 gy S EONE TR

R WP ST G WY W P WU STt " W — et <ol Wbt B ——
Viao RPN =N o S rifJLv ead® Wi b kbl 7

© T BE R ED T T REGIO0 TR T T TR 37

- AY 2 § e v W T . B
- T Y B 2EITIOE AU LD CEHTRCONSTFZ2HY 7
= TITR JETENGOUTUU Mo BT ey CUONT T4 -
""" T SIS TETROC ECUMr ESTRERSPY 7
- TCTTITTTEG POSH X v 1
L A Sl lalarsrs nrar— F et sl end W | L aioa DA Rathin ud¥ 2 W Yoy 3 B Py I Y
W ' LL" Al Py WL W g e p ) uhe mmiy o | I o Tl 1 AWy Latl & @ Sed | Thari s U db §
rn'.r-. O\ ™ 2
| L2t 2 Y T &
=S4
14 o — I
Lt ) Copuare i g -
ol WY W'}
e geiad

3 W Ca'Ta) A T et AL
‘:’——"——’H’Z('V“—_"'E‘:"Tﬁ-. L3 = Pl bt i §

243 = 0 = ngle nr- e w41

A2 .




LRV

N -

P o

8

FORTRAN-2& TOMPILER GENFRATED CCDE
TF2IFRUUNLGFOR

LIEF  ED3000 JE @@O0000z

7 OIF T ZEFBRUE2CU0UT TEST ESTLESCPSFYVIH
';f IR o0 JINZ TFESH

— mu PS4 =4 oy .

b FSTAENSFY 7

2O 2SR OSISOC MOV: ESSCSTeCORS T+

CITE —L8CT70ET 000 WOV ESTHENSF ITH

T TS T OO0 MOV ESTRENSFF2HUH

EROVO00ST

H ;TH‘EHEN‘ ¥ 189

TTTTOININ T ZERI050000 ™OV— EST CSTRUDWST

TTTTTYIIZSY TN OSEO00 ™MoV RXSESTUTRST

OU? U eL a2 TEE20T "oV PIXESTOTRSIV2ZH™

UL ST IESEVERCUY v CXYESTDRTVE
T O A IR O MOV B X ESTDRIVER2N

UOLETTRTYY “XCHG ALK

—aEh W —TO5R AX 3

T
- Y W AP P a0
It ¥ kP s v TS X L I—

T 2B e GOOOONOT- T —CACE TI_TSY

oG P A% Tz

TTTTIRA e ¢ e Py X 1

TN AT ST Ny $FSH

it ~ 1o L —Je TRCTDOOT

T A :u‘iﬁ*—" T BT T RCONS T

TUOLUU T IEER 00T T e AT TS ESTREVRSE

B v TR I ET RO R X ESTREVRSETFZH
R .!Lnu_ AXSTX

R e » > T ACRHG BX5TX

— -'-tr.":m '—W CACL— by ewlvg

Y e RS —INT it

T EREE T SFOSIN— T T UM @e0Uov0S

LA EYSPOS— TP LLOOOCUH

- - —u@.Ub?N >S5

B T T e e "“‘”"“"”?""S‘Tﬁﬁﬂﬁm B’ 2 wav

— R s 2B E GG EOCE — - ~1w—--——ts~ms:-&cms?———- -

L RH2TR 26t L H SR e M AN U S TPIIMOOR

TTUZPS RSB MOV T T U STPRMOOP¥ 2

~ SRR REBET ESTG MoV CRGESTIAND

SO 2 U E SR A BN T R TEAND 2N

RSP ¢ e R RGBT

- 'ﬁrm"'%“"" Rt TSR RX N |

R POSM—— D — T

——‘—L\ NEE SEIYONCRITY Iy L T A1 3¢

TR S — taahice A T
- S

\P 01 ‘Jﬁ e X H

- > ~rye—— 1 TEFnn

B Ay S I, §-Ay

e e DB WA it - By O P EONGT
R Pt BT e it e = SR ST R ST -

TTERRE DASRIELEL o B L ST RSN I
s e NEHE— —— Ak

I e R T ey Car -

YL IO e 19 e pwi v
i & 57 | SCS Gy i o — 5t
e e _ —e et 1




T R R

S

FIORTRAN-3£4 COMRILER SENERATEN CODE
TF2:FREGIN.FOR

0ZRE  EBE70Z00 dNF‘ £@Q00007

wOr® ol e W U P EOR . ICwi

i @G’ “'\.ﬂt.".'r +
- S—STATEMENT—#—17t
. -

- vt =d o i I S AL LI A LY ¥t VR
I ‘%‘b’ FE LU VN Oy LIk Y =2 el ST BRIV G

—__Q.m_._; e T B
T Rt V ¥

e = i“-E =T k¥ Xl SN = BN
TOTTITY

—_—Q.CJ.B.}_.—.%.BBB&—__ V-l o T T N T
- ¥ a7 Vel Tl

G"'egq pBEEEQ - Fal Ian PR )

. L B = e
Fate) st 4 Pas T ol o f i Y il | o DL 2 --
g T = TELTCYX L e ~ i Y

BB A E DR RRGG——FiE—— —ESHSEONST 21—

2B P BPEE e F R T OG-

""——HEE' Y T g o T 1 _cr'-nur 2. - £
-’ Sl bl 7 T W b v S
'

— PRy Y  adfie ¥ =t DM "
o _ - o s
O O R R = = ot —2
il el 'y h F o™ ' Ly ¥ yis . r
—Craty i3 th ™ -1
" \
T

I
»
b4
.4&
O
;4

j

P eahooh b oI
b Eilae AL =4~ VI

$
%
:
:

il
it
i.

- o e -~ . s mn

PR Y T WU .Y
Lyt ErEhHoo [0 -4 4A%Aviv v

T ETATEMENT WIS

O E ZESEOSOROT MOV~ — O TRCONS TR

Y Rt C PO TAO T IO MOV — - — ESTRPSIE IR

OIS~ b EA O S OO MEY — — — S APBS 2 OH—

B 2B 364G~ MY — e ESr SR EONT T ————————

O S BRL POE PR ——F B BRI

S SN2 B GO OO Bt S R — 1 v

w7 el e S RO —— AN o ESHAPLISY 'T’

4 ARG — X lormi

s e -
— —RRHOC e

e R B HIGH




-~

B S NN

REEL L P R

FORTRAN-S4 COMFILER GEINERATED CULE
SFZIFREIN.FOR .

5 STATEMENT # 180

U7 T ZESEOETIO0 mov ESSCSTeCONSTFIR

RIS Ya e 4y Yak dun e 1wy D ETHSSsP
) [+ vy 7 -
2 < # PR o 37 i MH o S

TIP3 002 ST TOSv2 v

TSI eCeCY P8 TOSrTH

- DDy — ST QTOS+ 31y

———U3%5—9EDEES —Fagup— o

U3 - FABS |

TSR R PERF AR AN DT LT e ONE TR I

b
es*q L =1 g Wy g ‘ *e’. . TG TATY . - -

—*ﬁﬁw—ﬁﬂ—wﬁ%

AR 7702 w1~ ¥R

T TTOISY EYEI0U I eROU0UTT

RO ES00%0 XOR AR TO00H
XEEY—7NGY v e TN -
ST EP eI M- B 4 4Ly 1%l wp gy
BN v 2U) v R v - Ton LT v 0w tOv TS CSTeCONS TS
A - St o o T L] N
“MWMW—M1
L ) e B xSt ) 30w (wa Mo —EST TS TeCONS TS
WW 2
_—m—ﬂi‘lﬁﬁﬁfm——fﬁr———ew 1
”——‘ﬁwmm—ﬂﬂ’——ﬂsm- 1
—t e — Wy
R OB ROG UHP-————R@O00013
B 4 4viviveivh o)
TETATEMENT %129
-SSR e N g inats T e TR Ty
—ﬁmwm—nm—w1
0T - \ e Moleiw Py £ FR
BN v L P Ja s+ aw 191 3w, o ammane i LYY R H
ORI DYOSYECO ~FCo ESTRSMSr
“ﬂ%ﬂmb——fﬁtv——w; 7
WWMss;r, ¥
O I0—51s —w T
\ Alariadi) by ey "
00T
{ hranie N
: T YARYEME Tt T
et DS Oy MO L i o et B
e A.71%




FORTRAN-24 CIIMFILER GENERATED CODE
'E’F.?.: FRE®IN.FOR

2432 2620058400 Hl;!V AX, &S FRMOOF

IWW&*—W ~HXTESTIRNS T2
—“‘—%f—%_-———ﬁﬂ-lé— —Exn.z\

——

2 ] ‘1“‘!:-'?;‘!‘_1

NITR T Tl Y

O E—F RGBS OGO D —ECHAFMSH

— [T b N e
AP B2 6 BOOEHE 00— M —ESH I NS T — 7

— _94;9 9EIEEEFBEBEQG LR . 'ESIEC’*“"""' ik
T et T S ETT S I 4

el - ¥ I‘aT' 'I
E]

~CroE—eg —WALT
BN 3 ARV A% v e
- ST TEMENT— S

s ' D wb 1 TTTAr

_"W‘vﬁ—mw z SEnsT = AW 7

- O B bl =3
T— CMEF - 992EBFO&32@6 * Ftﬁ CS- ch10 T T DLl Y ¢

0T - 4
——-—Q%——%%bﬁ}—____ﬁw;:L s

M}‘l{;\ﬁh 1 L ]

~ B OGO
b A R A

ey JT"*EH{"!? ‘# LAV,
TN -

T R B e CTeTR) S RO SOMNS T

B DDA -—nev-—-—%a—e&pmw
S R EB B b R ES MO P

‘;E;E %&m; 3 Baliial TS Y B ol W Wand bl s
- LAC S KLEARM ~th oot >y ooy

-~

R.75

b e A o —n

et



FORTRAN-S6 COMPILER GENERATED COCE
FFZ:FRERIN. FOR

QSZE3 242B1E7200 MOV BX» ESISEA+TH
> SIE &Y XTHS TR
:ﬂhw P — O O e AL e
ey £ SV 32 —SFSH =

- s ac i —EIOUOT?

TN TR EDTOBOTO0 FLCLr ASWSP 1

TGS Y 2R RFOSISOU D CErRCONSTF3EHAY 7
A P

) TOS¥ 1

» 7/ -

B ” [~ 10 - 3 4 v (3 2.2 7 |V e e & S o 110 Y S o e

=Ew =iv (o ME-SRETIM =

e 4 P4AXY o LS 4

ST —SEREDY——— oM -
—— T —SBLo =i axXTAX -

\mber v am— - o DR i) =73 v 1 e
OSSO S E AR S TRt D T S TACK eI
——SPM = e 17w —t

OGS TE S 00% AN YOO
{ S o XSO
—OTE— N+ 5
— O3S —Ee2 O —ETO0VOTTY
T USE Y EEE OGO MOV TR O Tt ONES TS
'- = e L - 'h‘“F' iH
a— - 42 -~ pid o K
R = e h g e a7 n s 4 o vl v e AR i S ~ 11 N ad 7
* ¢ 9 ra
— OSSR “RRTY
————O0SAT—EFLEDS M M 4. {vitiviuiras)
|SHSOOT:
T STATEMENT %208

—— SN2 EEEOG P37 «

-—-——‘950%"" Eﬁe'-’ %293 3 9 t 99 ~3 QV Eog t ﬂw- 9': L] i._‘l‘i

;
¢
]
i
4
4%
4
¥

———OSBE —SHEPOGO0e0———— Fiit APRSP——

ARLTA _?mm‘.lm——-_gn-u-n—-_—_ﬂﬂlﬂ‘ T e e St e e e e, o A ettt . e S Y e 8- . 0
DEE—— = [=R=IF gy w i o v e =R X] [g T2 1) v ’
ok Ny e ¥ oy B A
b ey g Yo WrrlY
B 4 Avindiv e T
Carernt
18z

CeOTOUT T

RGO ~— _

PR PR T W T LTt CAP .
T'-:riﬁlCJKEWI ”w DA g
e S~ EFHOY G OMP——— @R OUO LT
s A A
A ARAR | .
—SFATEMENT#—215

L e diedT oy s
A 5 O -
s\ ~Fundond 3 Dok E4L
A= = -V Lagh "% § &y




S

FbRTRAN—Sb COMPILER GENERATED CODE
TF2:FRERIN.FOR
QSuZF  Ch RET

e




FDF:']I'RI-‘.N-Sé COMPILER ERRIOR MEZSAGES AND SUMMARY
tF2IFREGIN. FOR

ETORAGE REQUIREMENTE FUOR MODULE FRCQIN:

T - 2 At kTS 1y .-q—\-v
EJ..'BE ¥ REA—ST ZE v > ’.‘il"l 4 T WL

AL TN S AN BREA TS T OO0 SHH ety » =
AR IADCE T OIREAT AT ZE OO0 OCH —Izh
B ¢ 7 10t B | o . e AR B (WL VKA i ' 3D
; 7ERRCGR7 COT2CH pcieie)n
7P0TT? VOICER 1930
7 CINQUT —OoTocH —41T2Mr -
75 ITRNCTY CUZE3H [P XY 8
pg w1y Y8 Pyt ) - 24D
LT R R T RS TEDT

"'*"U’“Wﬁﬁ'h‘f“'@b‘ .Lmu-..u.

T IO TR ERROR S HETEC TR - T
ORI TR AR NG I RS
T END O P OR TRAN=SS T OMP TCA T TONS _'




o

FORTRAN-2& COMPILER
tF2: TSTRES . FOR

SERIES~III FORTRAN-2& COMPILER V1ILO

: 4

w
.r Fagr 7o X4

4t

1 Cawd
- WY -
Al
£ Juant
st - -
TELET
g 4 = e - -
—— ——-——I—N—'FEH:R*‘P—dE‘ARBt YyOEAREEY JEARESY deAR54§ dEﬁf(ﬁs TICARES SCARE oAl o
H o - -~ - ; ‘I-».HF-H 1 AR SRR JoARL4 AT AR
- E ~]

e m—N A=) R AR L Y =T |

S5um uuulEAb*#—ﬁPﬂ%SFTAQBEHFrﬁHHHb*wi*ﬂtﬁf*ﬁhFﬂq*~ﬁ*RN“F

S G S PRAMHS T PANESF TR MHSE rH=S

Bt A SRS OAME Sy ENC TSP T PHOT SR SHO TS

e G R emee— B G SR MO BE M TOSF RENFRY

e ST A A NEF AN PSP PSP ML 2O M T EMET B TEH
e e CAL e AN -

B INTEGE R I FAT N PE M SR -SETAA-

N
e NS R E TP Ry FOAMPRY EENC TIPS T ESHE T EBTRNR
5= FNTEGER*—FRNG R

1 b B o e F VW B L B LA W) rf- 3 et el Lt
L PYA ] l—\-‘l—l“" wlull'\ - ] ’\JU\.'.‘-‘\JII‘UUO[’"1

{4 -—mme&uwmﬁwmmw&fm
e it e e N R E S FES T TESFI T HY SRS YN EP2 7 ER RS ENOME0
Pt N T EOE RS R OME T O REME T TR S TS TRRCS T -
e Tt e I 1" B A | <N ok T T O o T IR O o M RN ¥ e WP
ety AN T RS ER RN S S T AP M S T T A M s L S S I S IS TR R ST S TASER ST
— — R TRETT R
. ﬂ = “’ N twmgmwfwwww—mw s
—an S h S _MMFQF i '-c‘l SNy -EH L'%_h —_—
B L e T = 8 %%Mtnubb&w%ﬁé&“ &vi%%ﬁtﬁdﬁr&bﬁa‘tﬁ EEE—
e —%b%——m-——mwiE&EMbeﬁMHvﬂt—%-ﬁHbWrﬁNW oy TR SR
B e Nl N b Y BRSSP T B P S e e e
g e PR RS E AL L AR P S AR RS A e R A S R
o— "-w,. 3 HE‘L"F‘M"{‘(&)N"W f”\LI - ln:u -rv-'xuu Y r(r‘\_ Ty ru_g -
L2 K WENDREISURISERSS, 715 P04 SRSV B e g i
B . o e B o T B e i e Wﬂ%—ﬂfﬂﬁ%ﬂﬁﬁﬁﬁﬂ%-mw*—'——*—" —

H

A.3U -




TV,

FORTRAN=-S4 COMPILER

PFZFTSTREP.FOR
D=1 REAL®4 FDR WJCNST, INTCPT(~121)

- “W—T—'_fftﬁww—ﬁﬁﬁﬁ'?ﬁ_“ﬁh' - DR R3S LNLH.VH T E T I ETTEM
: SELTY—

- AP
Tt dh = d wi r Ml =P [
- P
S s o EI= E) 1
- F.. .y
CTo=X ’ ’ k] 7 7 R T
- PR —
oo =1 k) v -~ * D
- PR
Lo Tom Lost 8 ’ 1 ? (o8 ? Naml™ o
L i 4 - "
P Tre Lol § b ~X) £ * £ -~ - ' N

» R olTor

k4

- Fr=1 —REACY MM TS M MY S MEST MY

- Ft=t REATEMH S M M TS M M7 M S ey e
-%%WW

- 73=t REACS S ME T MECTMITT MI2T MM

- Fo=1 WNWM”PWWRLU}

- o
- _ﬂ"‘:*""l'_'——f’Nq'EeEr\w-i T M3y MO Mttt e

- o=t IR R M MRS M S ST MY T I
- 7=t TNTESERwS M5 1 P ML TR N L R L S T e TR £ Y Yo [

- T T EOMMEN Y BT TN A RESOET I MASK T NAME

- 7=t TaMMON 7{1”“’6/ DTI'UJﬂT'Iul_-blluvl‘.'.ll‘hbll:hblIC-’BITﬁbliuvbll'1

ST MM N L T N I T T O I T L D I T L S DI T I S I T IS I T IS I T IS BITI 7
Dhy MMM R N S T S T T S N I T S I T S T T S UIT S BT IS TITYY

’-L

T 0 YR A I T DI TS B3I T34 SI T3S BI T3S 31127
- ‘*ﬁ*—PﬁmﬁN‘ﬁrﬁﬂm\nux eI TS S DT T BT T BT TAS ST TS TT TS 7

- ey COMMON 7 B I TN BRI TS B I T 2 3 I T Sy DI T DI T (S 02 oI T sss it Tas

- S MM N B T N T I N S S I N S R G NS T T M DS TR eI NG TESTINT
: —w:z——wmmmmmmm 12 OEGNTS

- — e — : -

- et SOMMON W‘me T2y RINTITWITTIZRIDTIS

gt MO B RN A R S NG B R ON TS W I D TR W I D T e OARD S oAl

- Y Pm e CEOMMON— BT NG —OCAR G SO AR T AR ST O AR DS O AR DS AR T AR O
- —%—*—-——-eﬁnmw+*ﬁ*ﬂm—ﬁmmmm~vcnm—dm:mw JOARTEOCARTY

- CoMON—7 B T PNC 7 I L S S DOy DO D S Do DG 7 DG DG DG

- -—-‘*q'ri-————PBHHHN—?‘-E‘ﬁFNe—‘-ﬁMT'B
- meh

RS T OMMON AR TN A O AT R G TS DG 2SS DGR T LD

- Rhm MMM B FFRC W BTy BE S INT ER T RMAS KT

- A= R A MMUN A R R A M S T S A S LN TS PO ST ST I NIRRT
- Py u@ﬁﬂtﬂﬁﬁﬂwmmmwm PP
- Hitr=1 CEMMON—7ERROR7 o sr s IRES™

: —wx#wm L 1w T R L B s we
© 2wt e MM E R RO A St S SR S I SO ES R r S S E T SR E  E ET N N ST

- “—NH—“*WWWHVJVJ Y HCSVEE
i s e MO A R G A BRSO e N H B PV S R R E TR S R O SS
ﬁ%?w%—m%%w*ﬁhﬂﬂ%“_"__‘

i

i 3 o o MM S S O S T T TR NS
4wt thﬁwwww%-— -
R R = —EOMMON VYERRORY SAMHSF T SAME ST ENC TR PHOTSFSEESE '
It EOMMON T 7 RO  MOOFR L O ME T RAMS RERTRY

Pran_y 1%HMMW—MWME7NLL-LH

ret=t OPIN - AERRER 7SN P S S S M T A S A A M AR TR e

T1T2=r -,mmm—mmﬁ—mmmfrrmm?mwnﬁm\ TITARMERTITTITER

. . A.Bl L I




T e e

FORTRAN~Z¢ COMPILER -
IFZITSTREF.FOR
113=1 COMMION /CINDUT/ ISFMPR. ISAMFR, TENCTM. IRPHOTM, ISHITM, 1DTRNR
'-—TT#—t——*————EﬁMﬂmN—TeTNﬁbf7“fﬁNﬁTﬁTﬁTﬁTNﬁﬁhNmTP:ﬁrﬁﬁﬁ#ﬂ*ﬂﬂﬂﬁr~———-—~————'
1 = < REETDRTvES IO Tom—
&=t SEHMMS e NN NS
et —————{ = oy 0 > L_:u STREEET

I b 1 L P alt St L ) e T W /T wei¥ |
-t uweﬂ”'i‘mul 7 CHPSETYCRRSEL Y '.J\TKOL.-L

: o - : SHER P
=xn 5 = S-S

« — T LALL Wosd aude of TH |
——i1TEmt—————— COMMON S ENOUTAPATW - PRETOVY-SRTY Y ST

i = : - il oo -

- = -y VT S S L Ve SR e ¥ e

e G MO A NGO A REMS Y RRAMS T RESS yRPS S RES-
S out 3 Dbl § Fanlh & WY I b ol B ol 08 3 O B e Yov o3 I 3 W0
IOy CCTHION T TN O T TV VT ITYY

i HMet 2O AR 0 TR 3 v > 3
ﬂ*ﬁh—wmﬁwwww-rwx LLJ-IHLTK /aT g1y wavj

e e S S MMIIN A S AL B MM F S P AP RS 3 T R
“‘—ﬁﬁ“‘r“""—"t‘mw 7 M T MG ST S ST G M5 ™ 3; MM

—¥ W‘_—mwm‘ﬂww 3 ﬁﬂ“ﬂ“ﬁ“ﬁmﬁﬂ"?‘fﬁv——“—“w
TH7= CB! MO MOT MMM IS M T M M S M TS

Ak
A vatwr

+ 54 iF‘f’fB*R‘“ﬂ“‘Ef“ﬂE‘VR"E‘)—ﬁNWﬁW—ﬁ?. TRETNTY
b TUT =TI rwerTieoS
} 3y PR N a2 e o B 1) SR oy O @ o S SO S ] o ) R B B DR W e w IR L8 e ¢
y a7 IPPRISDFTRTFFOITE7 29993070 *
TRY r1ﬂEF‘F"\“ﬁB”-TD‘F’PW"fT“7$‘?TT’EwU.-q

PR Suloh S JI‘W.H! Ll Ll gt
g L= T A be ¥ W\Jl L § F\S—rl
oy e e b aa sl £ e A e —— —
— S 2ALCHEMTE TR BOR D WA T ERSE T MO R EF—m— — — — ———————
£
L= -

T e R

f L SENEED-¥ 8 3 CNVENIE S SHEPE T ,
e e R TR R AR T RIS P MBS R e

M ¢ *£ 2 M de i = 2 3 i g P 3

R e M TRt SR Rt S TS Tt M e

A.8¢




FORTRAN-Z¢ COMFILER
EFZ:TSTREP.FDR

14Z

CREWJ=0SFRT#SNIFP /325933, 0

1&4s S TREFFETHLSTDFSWIT I8 T T RFO TS0
TES ST=0Pc STREF
- [d »
= REMITRED T OWER FOR TRANSMISSTORS
< - *
T&E AREFTEREPTTFREPFS)
o
&7 —RETHRN-
TES END
A.83 )




ST s Y _ = T T wm s T T

FORTRAN-i4 COMPILER ERROR MESSAGES AND ZUMMARY
{F2: TETREF. FOR

TTORAGE REGUIREMENTS FOR MODULE TETREF

. Hq * E HI lH r-;ﬂ ’\| L e S B 4 eed P Wa O W T 1 1 ol o RS
A— K03~ = TN e WS el F T L2 =4

ALy g LYWW Y PN

A —1RIA\ IR Y4 A=A Yy § AL
A MHS T4 VYLt T A W PP Yot i

L = A g Tl b Cuf Nt U - SIS

_W“_—4‘*'=L'

’I‘TTE‘H)" £ L3O L L3 Al Wihkal

L2 4 BT L =S e ) oIoTr

FEwuYiVe n’l L A.'\EGGH__-___ 4Lk
ot o C g

* A
' h — = g Ao

ENTIRY ﬂl‘l‘tl\k‘!‘ T\_ 2050

L 0 o ) =Y

—F04

—GOMPHEAT TON—GF—FETREP -GOMPLETS
e S

VW nfw o oA | fwnd auC e T U Do st moodha ol sl o 12"'1"1

TN T T NN BT ILT T OO Y
. .
Fia W o b ¥ l lI\CIhIThIl L TC'l:'I lr‘n
C e MR B L =T
L W 5 W T A Y bnal el bl ¥ i b 3 s W ¥ o/ B A 3T ¥ | e ol B 0 Wis i o oY W |
L= 3.7 = M= ] LA I\Hl‘ A1~ LJUI W ALY T LUAN»

R.84

B BHEIREA Dm0



“ORTRAN-3& CIIMPILER
STZIUPSHFT.FOR

M I I NV O E Y A T PR TS S T F 2T UOR SRR T P OR
SHUBROUTING OPSHFET pu
*-r-*s---*wt*ummv:fwu
< et I N T R R RS T MES R N
“'3=. TN ERT S I - I T L I T T I T oI Ty o T T o T IR EI R IR HEC TR (I WY
—a=<r—-—-—-—mrzctﬁu+ T S P I T S I T S BT I S I T IR Tl T IS DI T IS DI I /- BT TIY
- =% TR R A T O O I T e T T T S T S O L T e T T B T S S O T T T O T TS
TT““‘WWH.;;-D; RCPLOR 0P QK 1 T3 21 B FOLTY 08 )l PCte PR35 ) BCT TP 25 W RO ¥ S H I §OICH
-~ 7=t N I T S I T T O T S I T S I T I T s I T e oI ™y /S oI T4y
- —S=t INTESERYS I T BITIBITSY B ITSY _
M ¢ INTEGERT Y G N O I N G ISy B IS DEG TN G TS DS TN e TN
~ o=y INTEGER* Y BEGN? S BEGN IO BEGN T S PEGN T2 BEGN T BEGN I, PEOIIT S EEGNTIE
TN E R W D T T R I D T S R T O TH S W D T R T D T I O TR R D TR S Wi D TR
B S § INTE R Wl - Rl DT I RID T S RIDT TS RIDT TS WIDT IS WIDT IS  WIDTIG
3=t TN T S S AR T JCARD Sy o RR T CCAR DS OCARD S o CARD G T ARD 7S JC DS
T g T N T E R R AR Y AR T O AR T L e AR IS O AR TSy AR TS ICAR TS OCARTS
o § NS R DO Doy DS TG DS OGS UG 7 Doe T TG, OETD
""2‘621 TINTEGER®S DOTIS DT IGTSS uu14.uu1..upu1b,uu1 7y DGTSH UGTY, UGZU ™
C e NI AR R O S S S S B 2SS DS T DO T NI M R ORE Y
S Tt | INTEGERYF DS DG 7S DO Sy G- D630
- e TSR W I O T SR G T NT ENDT RS T T

Mmmmmw. 5RCse
- _~.- 0 ~ i 'ﬁ'ESF
—Z=t Lw;mnm—mscsﬁ—mcsrﬁ%mﬁm-
_u-'—'i———_'mmﬁ, PP I P CRCNIH NG SRR - MOt INCT S b}t ISt
=t =5EIc v 7 SEACIVEE
=7=1 LG AL A P S S ERF S REF VS FERP SRS PSR
ST l_uuxbﬂtmw-ﬁmb’ SLYRNST INTIRL, SF T INF
—2= irp g an =1 SF Y UThNEE
=t Lw;bmmmmm*ﬁwr—vﬁm y SFMEST
1=t O I AL S AMR SR SAMC S ENC TSRS PROT S T =r 0TS
St LuuLbﬁt?#-ﬁUUF¢CfNCTS?F—ﬁtNlht —
T A= LOCTCALT T NOFANG T S YR IZOPML FTIMES it
WI—WMWNQB T ASWIF
~ S INTEOER T PAT VYT TS ST Y IV
—%ﬂﬂ——rmmm—mmmmmwbp—mﬁmm PRy TPPR
~37=1 T R L MR AN L N TS I RO T M T EF T s D T R

i
#-ﬂ#-l-‘
EEEEER
[ S e Y I

L]

2

,xL

o e ~
Sl e A |

ZRIES-III FORTRAN-Z& COMPILER V1.0

T Rt AL M S T SRS O S SR T RN S PSS T I NS

B2 S U Snetiap G W)s L o 8 ) I T SR S Y Y ST SIS P ) St S Wy W e o

%b*‘lﬂ%ﬂ”ﬁ‘\ﬁm -

INTESER™ S oI0INeTs wlaat ol NoldofMilz

f.

4

INTEGE W RNy TRNS TN Se s PARK R TRAL REVRSE Y DN IVES HIGRS LOW

#8

+ g
I

T e T S T T o ST T Y Y R S N RO T e S

T SR P UM P CRRAMP T CRPCS TV CRREST

LTINTRLUENFY Lol Ty LRRGL 1y cKRSL L

h
f

INTECERF T  IRENEF T TRPMSF, TRSMEF, [ARFEST, LTSS, TSRS Troaee

INTL UL.:(*‘W hc i o RELUU

i

wmm,s urluur ST

WN‘EWMH*‘P'NN T

i~ S A T ) @ B AT AW ] SR 1 S TR (1] Gt A it o i SRl 4 T o Y 2 P

RW““:tffﬂ‘W'h ﬁa_n;‘.\. s ::ni in T uul"! R 4 PRI BN Y KV Lorh B RS i i b

At
ANt 9

et o R A AR e | s R L e | W A Tl I TS TR S P T I S TR S B ST & faar
GE=%t DTSR RS MET RS T RS S TR ST
el &' A b ST far o Vgl vt Seiied ddo 4 i I TR E
e X LI Vel \._.\N'F DO ] ~..l|V\l
s 2on Gt ey S G S R T RTINS O ) ) T K 13 R e s TR S| R

A8h - et v e

Lo au

R

RN N

RN

|



PORTRAN-24 CIMPILER -
- LlF"“hFT FOR

Si%=] Ll'-1| *4 i"l'R:h-JLN T INTLPT(-)-I)
: - = {7 ENCTEM RO EM ST TEM

7 ——— = MSPy CHHM AP PN TSRS ——

o= Eﬁtw#-ﬁHﬁSP-ﬂHﬁsR—ﬁer.r TS WSF

- %‘-——%W%ﬁw%nﬁﬁ"

- _ﬁf)"l-———er SR RERPFY > S FREFYREPST

= ~~irired = SR ROMEP - 2MB S SMEER

. . ~— — e 4 _F‘F.er_--r-, Pl o/ me T ] ool MO 0 W g e el )
-‘6-*"1-——'—"—'. ——— RL‘%*% T ' Bib’ A

WU &I 7 Thal oo ir

b e REA AR ST SPBF R MARME Py TREP BES

- ?! -4 REAI "q H!s 444 H!S N e it X gt WU PPN
BNESERME WARLE Y EERE EERN-SE] .
by 2 - P T < = = i T
- — R (AN MR R 2T = = e e e

- —Ln d idad. TS W LY TP -4
LAY ™20 1 = lhn JEN B P I ) WA oY l‘h.-.l k] l 0- '.L'; I I-.‘Q'l I I-_.d"i'

MMWWWWW“

— el b o W il mad V) by WV TP VO W]
- - L LA Ih.“l—l\""!' l':TIIUYI'IA\J')IIJI’—ITI‘-

i s =T TSR i e |
7 ‘5=~k fl“L‘:L“lEn*ﬂr ll\.-\J‘l "DG'IWQI 'l'l\JGIIh.J.- ,Il“l'\.'

R 3 k] e ¥ ) k) k) ‘-t ¥ i ‘ot ? ~ -

- b %7 g FRTE X o e ST EEE T o P N TR SRV R WL PR Y, U v 1
—~F ot ——COMMON- O T TINC A RESCBET-MESKSNAME

= B v Lo v -3 MK = X} K] (=)

-0 o e cﬁl'li'lﬁN 7HITENC RIS 3:'11 ﬂilt‘.‘,ﬁtlt..’aﬂiltt %IIIJ-BIIIC SITTL? -
ui"i EBI'!I'@t!N 7bIIFNE' Bil & ET! t EI'-—vBI,;—n‘itr # til.&.drt!l_’.ﬂrtrl 7 4
S R MM N A S T T RN S S T T SO B T N S B T S S A T S S I T A S I Y I T DI TS I

MﬂWWNWW
= e 2OMMO B T TN A BEGINGS 3 e e oTREES SRt

- MWWW FOCARIMS AR JEARESTICARE 7 —

"‘4‘”‘—1 -———WWWWWW
e —— S OMMEN A BT RN A RE S B R P e B T DO S B S OO T T O T I TS DG 2 ‘

x.-l

- "4 T — MM B TN 7 D L D 2 DG 2 S NG A DG Sy NORMHI S FURER '
- %—”%WWCF 10180 CTWE A A B R IGEI S RSP N C N1
;b’t EU' “'lUN TBI IFNE:’ btiﬂlH ﬁEﬁiN ENb RI'IH 290 L1l’~

‘- >

ey
it e 4 0 Bl K AR 1 b e Y R R R R R R YR Y T Y S KR S ll‘o'

‘
- —;; = s O I B Kt SN I D e :
B L™ =2 (N 1) S < YA vt e e o ) I o 1 o ) D 0N (T R 08 B o1 BT MECHTE | RST i‘
C ot OO Y ERROR 7 SP PSR T FIRESF

Ty W1 () RS 24 ) R i I Wec R ST IRC) Sa S RO R D R et Sl D M e 1
=T t"‘ -1. col l " "! 7 !FtRo’l‘? smcsl s&;ca' 1 Qs‘u’dhﬂ- PRET: 21Tt SRR Kt it

i
- tenk=t e | A oA B 0 0 Y LW A WA VAL AVE) LIr e ALY SN B SVACAVACT S EIRCAVACY & {
- %“M%MWWM = ———— ‘

100 1) X e 1 B A o 5 P - L A pacuh e 1 ) | MR A W 0 R WA T (RSN TSR 1




FORTRAN=Z4 COMPILER
TF2rUREHFT . FOR

iy

11

L3
il

COMMIIN /CINDUT/ ISFMPFR, ISAMPR. TENCTM. LEHITM, TSHOTM. TUTRNR
u T TN T L TINOOT 7 RND TR TG TS DIGOU Ty SUSTTs RS ety
{ l L'I']I'Il SN ! Lt TT‘TU'J I 4 L.HNLH TTONS TN Sy l Fisi s M LIV sy oy BV I VRS s H s . .JN
——n-avr————tmmn—n:rwmrﬁ—'re*?r*f‘m TES TS BT RS ATNOFSy CNGNOI, ENGvSE
TT7=1 MM N TN T R O TR R RS CRFCE T CEREST
11T8=1 Wmeux YCRRSCZ
—ITr=r—10 TR o IPHSF, TREHET
*T*O"T'—“_CUMMONWWR‘T—F‘RWJENWUU@, PRTOGEPTDCE
— = OMMON— S NS U T T R E A Y T I ME RS MO T IMOOE
TR OMMONT A INOG T SR C P OF T P TR RN BUGPON
%——eamm—mmw*r—scmwmsmmwrﬁtms P SLUWER
a A" HCR W ) N

H

;«»-L:—‘

rﬁ

p

L ] ] L K] 1
'W—CWPMMWWW TV
? M———WWMAm IR TAIXESIDES
——f%“ﬂﬁﬂwwwmvgw L) pr= Tyt e

TTS=1 COMMON 7 CINOG T PTIVT STOY
MM N S A AN T A S BN DRM S DM SR DTRRRG FRAMTPR

0=t COMMON7CACS T F DR T RICHST
3 3= MM AL 7 P M T P S M TG SR IRy ENC TEM FROTEM SR TEM
—ttzer———mmcwmb: DM ST OSSP ODRAMSPY PN TIG AOXY ,HLH 10

—tSS=t R MO S AL S IR S IR SR DR DRSS TR

k J —t¥g=t—COM =Y 1Y) 11 Y 1T} | adl
-——T‘?ﬁ—i————Cﬁﬂﬁmﬁtﬁw—PﬁTmrﬂr‘ﬁtF‘Fﬁ TP TREFFTRERST

TSt COMMON—C: TREMEPS S

. i oa v i T - * N

J TS =1 oMM CACe 7 O R T A O S D PR DR T S0 TS DT oWt
— eI MM AR 0 ] P ot ot —
MMWWWW
"H—T_—WWTREP yEs

-~

k] it 7 St '
WWWMI Wy T RN ORT TORGCE
=t cEr o 7ERES7 1‘-.1qu‘.vi\u:Fx‘i:hOTK&vaﬁl\ﬁv‘h)’vY\.UJ

IR GRS

t:*t t OISR 7|'|UU|7 MG M S M MO My M7 S TR ML O

) e ? -~ ﬂ'll...--l'lu.pﬂ'u/:l"lTLﬂ'lf'Tsﬂ“J
'—Més—i————eﬂﬁﬂvﬁ"'fﬂﬁb AR 7 SR NP M PO TR o P T o i I Wt ) P A P TR P SR M )
— et MM A MO T M S M T M I T M S M S M ST M7 S S TS A0
— St MM MO T M S M S MR S M I S T MR S S I 7 MRS TS I
- = .
— ST O ST E I - THE NI T IS RCIORADEE
2 -
ot FF N i
5 FROR=AT42
A ey _ M SRS
= CHA: g

pg - —Cais MY TR ;

o W o b it =) vy o R g

37 BEMSPASME R R

R4 rm i o Y L s RV 0. )

lo-L\

e
R §

. s
P g aipre
LA L
P " -
15 - =P EF A ST OO0 T O SO T UEMOP P SO T T HEN

5 A.87

[ S L SR T HN P kL




i S e e -

FORTRAN-S& CUOMPILER
{ TF2TUPSHET. FOR

145 SFTINF=. FALZE.
T et ~RETHRN

4 o~ T T
am7 =N L
Ly -
- — -
L= N BRENOREGE—SEHTEHES
=
R
_%H_——____FF.}HE-%.
LA ) Bt E B TN PPT R
T2y TOTV vy
120 D4t LT & 2
DO g L —d L™ T
124 RO Y
T =T
ol
| —t
L Pl N R =l = | 3 M ) ¥ 18 Ty B [ aud o B
> = - B ARAL IR — =]
-~
g

ik ] o P ; T, B 1
TRy s WY

——ALPMEPeA PSSP HER
== o e =1 B Y

|

S
|

H

+

Qo

12 1 P17 ¥ wl L f SO . W s Vo ¥ v ¥ T W el 'S '
7Y HESMSPRSS SR
| ———145——%
S rL Tudemt il ot -
L a4 Hitsvy 95565
3 P s m LA et
T ~ e 7 bl VY RO
+540 ~SETENP PALSE
LA T —F T &7 - -
1700 o S T T T\ SO 00 Sk T T 003
J’ L XA LI S\hC™ = M 00 O =2~ =)
—ad ol XX )7 SR =)
AL T 3T ™ ol Flhawie e
il L't lod Y e O -
Tov 1=1A =¥ })
=,
=
e, — 4 —
] T 5 REFIRN .
rl i o TN -
T 1) 1
1
r

PR

A.88




FORTRAN=-3¢ COMPILER ERRIOR MESSAGES aND

“57-'2: UFSHFT. FOR

STORAGE REGUIREMENTS FOR MODULE UFSHFT:

SUMMOARY

1 ——tUIREARENT SR T2 tE e 4 3

CONSTANT T RER SIZE COO2Z2H LT =
T AR IS CE AR ST ZE JUTTTON ToLO

M IMOT STRCKR ST ZE OUIZH pRcren
- TERROR7 OUT2CH =00r
- 7T OUOCER —1¥SD

7T INGIT/ OOTeCH TIED g

7EITFNCY QOZ53H TIGU

B4 % =T A —OOUZ0CH SZ30 . i ~
U ERRORETDETECTEDS
U RARNINGS IS 30D
———ENTRY P OINT TS 25— -
T P AT NG =R TN O R T I ON S RERE  SENERG TEI:
T M I T I N O P SR T MNP ETE T

U TOTAC ERRORS DETECTED:

U TOTAL T HARNITNG S I3 SUED:

END O FORTRAN=SE COMPITATION,

-~

_A.89

C e s e bl an

et s e = = st e e

B LPR LSEIPLIE 3 TP Rty




-y

Appendix B
Individual Circuit Diag-ams
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J7
Pl
P2
P3
P4
PS

J8
Pl
p2
P3
4
P5

J9
P
P4
P5
P9
P10
P12

J1l
P1l
P16
P17

Q10
L

P19

J12
P11
P16

Input/Output Pin Sheets for SC-1 Microcomputer for ATR Vehicle

Pulse Width Modulated {P4M) Output Signal
Desired Low Clutch Vaive Voltage (DLCVV) (Page B8-9)
Desired High Clutch Vaive Voitage {DHCVV) (Page B-10)

Ground (Page B-11)

Pulse Width Modulated (PWM) Output Signail

Port Forward Transmission Valve Voltage (PFTVV) (Page B-12)
Starboaird Forward Transmission Valve Voltage (SFTVV) (Page B-13)
Port Aft Transmission Valve Voltage (PATVY) (Page B-14,

Starboard Aft Transmission Valve Voltage (SATVV) (Page B-i5}
Ground {Page B-16)

Digital to Analog Converter

Read Port Sprocket Speed (RPSS) (Page B-17)

Frequency to Digital (F/D) Converter

Ground (Page B-18)

Input Actual Port Motor Speed (IAPMSP) (Page B-19)

Input Actual Starboard Motor Speed (IASMSP) (Page B-20)
Input Actual Poirt Sprocket Speed {1APSSP) (Page B~21)
Input Actual Starboard Sprocket Speed (IASSSP) (Page B-22)

Frequency to Digital (F/D) Converter
Ground (Page B-23)

Input Actual Port Waterjet Speed (IAPWSP) (Page B-24)
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P17
P18
P19

Ji3
P1
P2
P3
P4
P5
P6
p7
P8
PY
P10
P11
P12
P13
P14
P15
P16
P17
P18

J14
P1
P2
P3
P4
P5
Pé
P?
P8
P9
P10

Input Actual Starboard Waterjet Speed (IASWSP) (Page B-25)
Input Actual Engine Speed (IAENSP) (Page B-26)

Analog to Digital (A/D Converter

Input Desired High Motor Speed (IDHMSP) (Page B-27)

Input Desired High Motor Speed Ratio (IDHMSR) (Page B-28)
Input Desired Turn Ratio (IDTRNR) (Page B-29)

Input Port Bucket Angle (IAPBCN) (Page B-30)

Input Starboard Bucket Angle (IASBCN) (Page 8-31)

Ground (Page B-32)
Ground (Page B-33)
Ground (Page B~34)
Ground (Page B~35)

Ground (Page B-36)
Computer Ground (Page 8-37)
Computer Ground (Page B-37)

Analog to Digital (A/D) Converter

Input Port Forward Motor Pressure (IPFMPR) (Page B-38)

Input Starboard Forward Motor Pressure (ISFNPR) (Page B-39)
Input Port Aft Motor Pressure (IPAMPR) (Page B-40)

Input Starboard Aft Motor Pressure (ISAMPR) (Page B-41)

Input Port Hydraulic 0i1 Temperature (IPHOTM) (Page B-42)
Input Starboard Hydraulic 0i1 Temperature (ISHOTM) (Page B-43)
Input Engine Coolant Temperature (IENCTM) (Page B-44)

Ground (Page B-45)
Ground (Page B-46)
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P11
P12
P13
P14
P15
P16
P17
P18

J16
P
P18
P17
P16
P15
P14
P13
P12
P11
P10
Py
P8
P7
P6
PS
P4
P3
P2
P20
P28
P27
P26
P25
P24

Ground (Page B-47)
Grourd (Page B-48)
Ground (Page B-49)
Ground (Page B-50)
Ground (Page B-51)

Computer Ground (Page B-52)
Computer Ground (Page B-52)

Parallel I/0 (Switch Cinsures to Ground)

Clamp (+24) (Page B-53)

Desired Suspension Up Valve Status {Page B-60)

Desired Suspension Down Valve Status (Page B-59)

Desired Secondary Cooting Fan 4 gpm Vaive Status (Page 8-58)

Desired Secondary Cooling Fan 8 gpm Valve Status (Page B-57)

Desired Electric Bilge Pump Activation (Paye B-56a and B-56b)

Desired Starboard Bucket Counterclockwise Valve Status (Page B-55)
Desired Starboard Bucket Clockwise Valve Status (Page B-54)
Ciamp (+24) (Page B-53)

L)

Clamp (+24) (Page B-53)

Low Brake and Clutch Lube Pressure Switch Status (Page B-69)
Low Brake Release Pressure Switch Status (Page B-68)

Low Brake Supply Pressure Switch Status (Page B-67)

Low Pert Charge Pump Pressure Switch Status (Page B-65)

Low Starboard Charge Pump Pressure Switch Status (Page B-6S)
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P23
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: P21
\g_ P19
i?‘ P29
P36

{ P35
¥ P34
ff P33
I P32

o231

P30
P37
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| J17
P1
( P18
i g P17
P16
P15
P14
! P13
1 P12
! P11
: P10
i P9
P8
P7
P6
P5
P4
P3
b2
P20
( p28
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Hydraulic Filter By-Pass Switch Status (Page B-64)

Port 1 Suspension Component Switch Status (Pagz B-63)
Port 2 Suspension Component Switch Status (Page B-62)
Port 3 Suspension Component Switch Status (Page B-61)

Port 4 Suspension Component Switch Status (Page B-72)
Port 5 Suspension Component Switch Status (Page B-71)
Low Suspension System Supply Pressure {Page B-70)

Signal Return for Computer (Page B-73)

Parallel 170 (Switch Closure to Ground)
Ciamp (+24) (Page B-74)

Desired Primary Cooling Fan on Valve Status (Page B-80)
Desired Primary Cooling Fan Stop Valve Status (Page B-79)
Desired Secondary Grill Open Valve Status (Page B-78)

Desired Seawater Pump Activation (Page B-77)
Desired Waterjet By-Pass Valve Status (Page B-76)
Desired Waterjet No By-Pas Valve Status (Page B-75)
Clamp (+24) (Page B-74)

(Clamp (+24) (Page B-74)
Starboard 1 Suspension Component Switch Status (Page B-£8)
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P27
P26
P25
p24
P23
P22
P21
P19
P29
P36

P35

P34
P33
P32
P31
P30
P37

—

Starbeard 2 Suspension Compenent Switch Status (Page B-87)

Starboard 3 Suspension Component Switch Status (Page B-86)

Starboard 4 Suspension Component Switch Status (Page 8-85)

Starboard & Suspension Component Switch Status (Page B-84)

Low Engine 011 Pressure Switch Status (Page B-83)

Low Port Hydraulic Ci1 Level Switch Status (Page B-82)

Low Starboard Hydraulic 0i1 Level Switch Status (Page B-81)

Cathode Signal Return (Page B-89)

Low Vehicle System Voltage Switch Status (Page B-95)
Low Control System Yoltage Switch Status (Page B-94)
High Vehicie System Voltage Switch Status (Page B-93)
High Control System Voltage Switch Status (Page B-92)
Primary Grill Closed Switch Status (Page B-91)

Ramp Closed and Latched Switch Status {Page B-90)

Signal Return for Computer {Page B-96)

Parallel I/0 (Positive Voltage to Card)

Clamp (+24) (Page B-97)

Desired Motor No By-Pass Valve Status (Page B-105)

Desired Port Bucket Counterclockwise Valve Status (Page B-104)
Desired Port Bucket Clockwise Valve Status (Page B-103)
Desired Primary Grill Closure Valve Status (Page B-102)
Desired Primary Grill Open Valve Status (Page B-101)

Desired Hydraulic Bilge Pump Vulve Activation (Page B-100)
Desired Hydraulic By-Pass Valve Status (Page B8-99)

Desired Motor By-Pass Val e Status (Page B-98)

NYmen £ AN I - N AT
viamp {(vc#} (rage o-57)

R S T




P3
p2
P20
' P28
P27
P26
P25
P24
P23
p22

p21

P19

' P29
P36

P35

P34

P33

( P32

P31

P30

P37

3 J46

J32
82
83

( 84

Clamp (+24) (Page B-97)
Aft Electric Bilge Pump Activation Status {Page B-114)
Seawater Pump Activation Status (Page B-113)

Hydraulic Bilge Pump Valve Activation Status (Page B-112)
Forward Electric Bilge Pump Activation Status (Page B-111)

Desired High Gear Selector Switch Status (Page B-110)
Desired Low Gear Selector Switch Status (Page B-109)

Desired Seaborne Mode Selector Switch Status (Page 8-108)
Desired Transition Mode Selector Switch Status (Page B-~107)
Desired Landborne Mode Selector Switch Status (Page B-106)

Cathode Signal Return (Page B-115)
Desired Drive Selector Switch Status (Page B-121)

Desired Reverse Selector Switch Status {Page B-119)
Desired Park Selector Switch Status (Page B-118)

Fire Sensed Switch Status (Page B-117)

Low Scavenge Pump Pressure Switch Status (Page B-116)

Signal Return for Computer (Page B-122)

RS 232 Transmit (from SC-1}

RS 232 Output (from SC-1) Page B-123)
RS 232 Recelve (by SC-1) (Page B-124)
RS232 S1gnal Return (Page B-125)

Terra Computer Power
Ground (Page B-126)
+12 Volts (Page B-126)

Miltope Recorder Power

+24 Volts (Page B-127)
Return (page B-127)

Chassis Ground (Page B-127)
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Terra Computer Warning Signal Output

Light Enable (Page B-128)
Returr: (Page B-128)
Time Enable (Page B-128)
Return (Page B-128)

Terra Computer I/0 to MCDEM
Signal Return (Page B-129)
CTS from MODEM (Page B-129)
LTS to MODEM (Page B-129)
RX from MODEM (Page B-129)
TX to MODEM (Page B-129)
Ground (Page B-129)
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J7-P2 HIGH CLUTCH VALVE VOLTAGE
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J8-P1 PORT FORWARD TRANSMISSION VALVE VOLTAGE
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